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Abstract
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The Forest Service. in compliance with the NatIonal Environmental
Policy Act of 1969. is presenting t hrcc alternative ways of manag·
ing pests (weeds. diseases. insects. and animals) at the Lucky Peak
Nursery in t he Intermountain Region .

Summary

. . . . . . . . . . . . . . . .. . . . . . . . . . .. . . . . S-I

The alternatives arc:
A. Manage pests using all control methods· biological. chemical. and
cultural.

SE'

an undocu mented decision-making process.

A. Manage pests without using chemi cal pesticides. ese on ly biologi·
cal and cult ural control methods. Use a documented decision· making
process.

C. ~I a nage pests using all control methods: the use of biological and
cul t ural controls will be emphasized. Use a documented decision·
making process.
Alternative A is t he "No Action" alternati ve: it describes current
pest control practices at t he Lucky Peak Nursery.
Altern ative C is t he Forest Serv ice's preferred alternat.ive.

Note to
Reviewers

A precedent established in court obliges reviewers participating in
the National Envi ronmental Policy Act (N EPA ) process to alert the
agency to heir positions and content ions in a meaningful way. Also
important to those concerned with the issues presented in t his environmental impact statement ( EIS ) is anot her legal precedent which
established that environmental object ions that could have bccn raised
at the draft 51. e may be waived if t hey are nol rai sed until after
completIon of t he fi nal envI ronmental impact statement (FEIS) .

Chapter 1
Purpose and Need
Why Does the Forest Service Operate Tn..- N",,~ries?
Managing Nursery Pests
Why This EIS?
Scope . . . . . . . .
.
Issues . . . . . . . .
Nursery Pest Management and Forest Plans
Major Legislation Relating to This EIS
How This EIS Is Organized . . . . . . .

I- I
1-3
1-3
1-4
1-4
1-5
1-6
1-6

27
29
29
30
30
31
32
32

1-2
1-7

28
33

II- I
II- I
11-3
11-3
11-9
11-9
II- II
11-11

35
35
37
37
43
43
45
45
45

11- 12
11-13
11-14
11-15
11- 19

46

List of Figures
Figure I-I: Map location of Lucky Peak Nurst>ry
Figure 1-2: How This EIS Is Organized

Chapter 2
The Alternatives
Background Information
Pest Management .
Integrated Pest Management
Decision-Making. . .
Development of t he Alternatives .
Alternati ves Considered but Eliminated From Detailed Study
Descrip tion of t he Alternati ves (;unsidert·d in Detail . . . . .
Alternative A: No Act ion - ('" ntillllt> Present Management
Alternative B: Biological an d (:.dt" r,,1 Con trols Only,
No Chemical Pesticides .
Alternative C: Integrated Pest Management
Comparison of the Alternati ves. . .
Summary of the Comparison of tilt' Effects of the Alternatives
Th e Preferred Alternative .

Conlf' nl:;l - 1

47
48

49
53

Region 4 fEIS

1l-20
1l-20
1l-20
1l-21
1l-21
1l-21
1l-22
1l-22
1l-22
1l-22
1l-22
1l-23
11-23
11-24
11-25
11-25
11-25

Mitisation Measures . . . . .
Mitisation Measures - For All Control Mpthods .
Treatment . . _ . . . . . .
Human Health Risk ManagPllleut
Environmental Monitoring Plan
Trainins . . _ . . . . - .
Mitisation Measures - For Biologiral Control Methods
Ret;ulatory Procedures . . . . ( . . . . . .
Notification . . _ . . . . . .
Mitisation Measures - For Chemiral Ppstiridps
Notification and Restriction
Protective Clothing
Ret;ulatory Procedures . .
Trainins and Safe Practicps
Human Health Risk ManagPIIIPnt
Mitigation Measures - For Cultural Control.
Human Health Risk Mana,;pmpnt . .
Mitisation Measures - For Addin,; and Rpplaci ng Chemical
. . . . . . . .
Pesticides

54
54
54
55
55
55
56
56
56
56
56
57
57
58
59
59
59

1l-25 59

Water _ . . . .
. .. . _ ..•...•
Biological Environment
. . . . . . . . . . . .
Wildlife . . . .
. ............... _ . .
Tbreatened, Endangered, and Sensitivp. Plant and Animal Species.
Fisheries. . . . . . _ _ . _ . . . . . _ . . . . _ . . . . _
Pest Management . _ . . . . . . . . . . . . . . .
Wby Pests are a Problem in Nursp.ri p.s . . . . _ .
Pest Control Methods Used at Lucky Pp.ak r-- ursery
Biological Control Methods
..
Cbemical Control Method. . . . .
Cultural Control Methods
Specific Pest Problems and Their Controls
Insects .
Diseases
Weeds _
Animals

77
77
77
78
78
79
82
84
84
8£
87
88

. . . . . . . 111-20

80

· III-3
· III-6
· III-S
· I11-9
111-13

64
6i
68
69
74

. IV-I
· IV- I
. IV-2
. IV-2
. IV-2
. IV-3
. IV-3
.IV-3
. IV-5
. IV-5
. IV-6

91
91
92
92
92
93
93
93

List of Tables

Table Ill-I : Average Annu ..1 Pesticide Use at LUl'ky Peak Nursery

List of Tables

List of figures
11-16 50
11-17 51

Table II-I : Comparison of the Characteristics of tl,.. Alternatives
Table 11-2: Comparison of the Effects of t bp Altprnativps
List of figures

.•... .. _ . .. . . .

Pipre II-/: Steps of an IPM program

72
75
75
76

III- II
III-14
III-14
III-15
III-16
III-16
111-16
111-17
III-17
III-IS
III-21
111-23
111-24
I11-25
111-26
III-27

~S~

Pigure
Figure
Figure
Figure
Pigure

Ill-I:
111-2:
111-9:
111--4:
111-5:

Lucky
Lucky
Lucky
Lucky
Lucky

Peak
Peak
Peak
Peak
Peak

Nursery
Nursery
Nursery
Nursery
Nursery

Site Map . . . .
Geologic Dia,;ram
Soil Profil ..
Soils Map . . .
Drainage System

Chapter 4
Environmental Consequences

Chapter 3
Affected Environment
· III-I 62
· III-I 62

Introduction
Resources at the Nursery _ . .
Social and Economic Conditions
Community Information
Economic Inform ..tion
Recre.. tion . . . .
.,arby Residences
Cui ural Resources
Physical Envi ronment
Cli mate . _ . . C""losy and Groundwater
Soils . . . . . . . . .

·
·
·
·
·
·
·
·
·
·
Con... n.. - 2

111-2
111-2
111-2
111-2
I11-4
111-4
III-4
111-4
111-5
111-5

63
63
63
63
65
65
65
65
66
66

How tbis Chapter is Organized
Estimating Environmental Consequent·p,
Baseline for Comparison
Soil . . . . . . . . . . .
The Issues . . . . .
. ....
Impacts From the Use of <:1,..lIIi .. al Ppsticides
Pesticide Buildup and Residues. . . . .
How Do Pest icides Brpak Down in the Soil?
Effects of Fumigation on tilt' Soil . . . . . . .
Impacts From Cultural Prat·ti ....s
. .
Consequences of Each Altprnatiw un t hp Soil Resource

Contl'nt8· :J

95
95
96

Re&ion 4 fE IS

Re&ion 4 fEI S

Water, ,
The Issues
Surface Water
Groundwater ,
Consequences of Each Alternative UII the Water Resource
Wildlife , , , ' , , , , ,
The Issues , , , , , '
What are the Impacts? ,
Chemical Pesticidf'S ,
Biological Control Metho,ls
Cultural Control Methu,b '
How Significant Should Th ..... Imparts Be?
Dilemma Posed by Wildlife at th .. Nu rsery
Consequences of Each Alternati Ve> UII t he Wildlife Resource
Threatened, Endangered, and Sensi tiv.. Plant and Animal Species ,
The Issues , , , , , ' , , ' , , , ' , , , ' , ,
Consequences of Implementillg Any of the Alternatives
Fisheries , ' , , , ' , , , ' , ' , , , ' , , ,
The Issues ' , ' , , , , ' , , , ' , , , , , ' ,
Impacts on Fisheries and the Ri parian Zone, , , , ,
Consequences of Each Alt.. rnativp 0 11 the Fisheries Resource
and the Riparian Zon ..
Nursery Pests ,"
, '"
The Issues , , , , ' , ,
How Do Pests Affect Se..dlillgs'!
Impacts of Each Alternativ.. 011 Pest Control
Social and Economic Impacts
The Issues ' , , '
Employment
Pest Cont rol Costs , , ,
Consequences of Each Alternatiw UII Economic Issues
Human Health Impacts ' , ,
' , , ' , , , , ,
The Issues , , , , , , ' , , ' , , , , , , , , ,
Human Healt h Impacts frolll N"rs.. ry Pest Management
Effects of Biologi cal COll trol M.. thods
Effects of Cu ltu ral COllt rol Methods
Effects of Chemical CUlltrol Methods
What are lie Ad verse Healt h Efferts Associated Wit h
Chemical Pesticides? , , ' , , , , , , , , ,
Toxic Properties of the Individual Pesticides
Inert Ingredients Listing for p ... tidde Formulations
Quality of Toxicity Data
Pesticide Exposure ,
Risk of Pesticides , ' ,
Synergistic Effects , , '
Effects 00 Chemically Sensitive Individual.
GonLf'I1Ls · 4

, IV-7
, IV-7
, JV-7
, IV-8
, IV-8
, IV-9
, IV-9
IV-IO
IV-IO
IV-ll
IV-ll
IV- ll
IV-13
IV-13
IV-14
IV-14
IV- IS
IV-IS
IV-IS
IV-IS

97
97
97
98
98
99
99
100
100
101
101
101
103
103
104
104
105
105
105
105

IV-18
IV-18
IV-18
IV-19
IV-20
IV-27
IV-27
IV-27
IV-27
IV-28
IV-29
IV-29
IV-30
IV-31
IV-32
IV-32

108
108
108
109
110
117
117
117
117
11 9
119
119
120
121
22
122

IV-33
IV-34
IV-34
IV-36
IV-38
IV-40
IV-41
IV-42

123
124
124
128
128
130
131
132

IV-43
IV-43
IV-47
IV-49
IV-49
IV-55
IV-56
IV-58

133
133
137
139
139
145
146
148

IV-59

149

IV-GO
IV-60
IV-61
IV-61
IV-62
IV-63
IV-63
IV-63
IV-63
IV-54
IV-54
IV-65
IV-65

150
150
151
151
152
153
153
153
153
154
154
155
155

, IV-4
Breakdown Behavior of Chemical f' ..st i,'id ...
IV-21
Short-Term Effect of Each Alternati ve "" P... t Populations
IV-21
Long-Term Effect of Each Altprnativf' UII Ppst Populations
Seedling Survival : Comparisons Iwtw.'t'n Fumigated and
IV-23
Non-Fumigated Seedbeds
I V-5: Packable Seedlings: Comparisons b .. tw.... " Fumigated and
IV-24
. ..
. ....
Non-Fumigated Seedbeds
IV-35
I V-6: Summary of Potential Toxic Eff.."ts fur Nursery Pesticides
IV-37
I V-7: LD so ', and Effects Seen at Lowest Levels ill Laboratory Studies
IV-39
I V-8: Quality of Nursery Pesticide Dataha,,' fur .. ac h Toxicity Category
I V-9: Probability of Health Effects for 1'"loli., EXI'osed to Nursery Pesticides IV-44
I V- IO: Summary of Risks for tbe Publi.' ill N" rsNY Pesticide Applications and
Risk Management Actions t hat Will Iw Taken to Address those Risks IV-46
IV- II : Probabi lity of Healt h Effects fur Wurkers Exposed to Nursery
IV-51
.
. ..
Pesti cides
I V-II!: Probability of Health Effects fur Pulll;" a"d Workers Exposed
IV-54
to Fumigants

94
111
111

Risk of General Systemic alld Reprod uctive Effects
Risk to the Public
Risk to Workers
Cancer Risk ,
Cancer Risk to the Pulllir
Cancer Risk to Workers
Effects of the Alternati Vt>S UII HIIIllall Health
Cumulative Effects
. .. . . . . . .
Consequences of the Alternativf'S UII Irreversible or
Irretrievable Commitment of R.·su",,'..s ,
Consequences of the Alternati ves UII EII .. rgy R~q'ui~e~e~t~ ~nd
Conservation Potential , , , , , , , , , , , , . , , ,
Consequences of the Alternati ves un Sodal and Cultural Issues
Short-term Use Versus Long-term Product ivity
Incomplete or Unavailable Informat iull
Uncertain Data and Estimat .. s
Reasonably Foreseeable Significant Ad verse Effects
Environmental Impacts '
Mutagenic Impacts to Seedlillgs
Human Health Concerns
Statement of Relevance ,
Compliance with Laws and Regulatiuns of Other Jurisdictions
Summary of Information
Evaluation of Impacts
List of Tables
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table

IV- I:
IV-I!:
IV-9:
I V-i :

Contt nts - !)

113
114
125
127
129
134
136
141
144

Region 4 FEIS
Region 4 FEIS

List of Preparers
DistnDution List

Summary

Literature Cited
Selected Readings
Glossary
Index

Appendices
Appendix A: Public Involvement
Appeudix B: Pest Control Metbods
Appendix C: Nursery Pests
Appendix D: Human Healtb Risk Assessnll"nt
Section
Section
Section
Section
Section

12345-

Introduction
Hazanl Analysis
Exposltr.. Analysis
Risk Analysis
RefprPllr"" ( :itpd

Appendix E: Human Healtb and Envirollll1pntal Monitoring
Appendix F: Integrated Pest Managem.. nt for Barproot Tree Nursery Operations
Appendix G: Nursery Pest Management R""parrh Recommendations
Appendix H: Wildlife

Conlento - 6

Regio. 4 FEIS

Regio. 4 FEIS

Summary
Introduction
This Final Environmental Impact Statement analyzes choices for pest control methods to
use at the Lucky Peak Nursery located near Boise, Idaho (see Figure S-I). In this summary
we'll talk about the need for such an analysis, the purpose of the document, the nursery, the
environment that would be affected by different pest control methods, the issues surrounding
the choices, the proposed a1temati" , the consequences of implementing the alternatives,
and 3he alternative preferred by the respons' ble official, the Forest Supervisor of the Boise
National Forest .
An environmental impact statement documents the research about an environment and what
could happen to that environment if we initiate activities that will change it in a major way.
In this case, the environment is the Lucky Peak Nursery. We include the people who work
there or live nearby, the seedlings that grow there, the soil and water, the fish and wildlife,
and the nearby community that could be affected by the economics of growing trees and
reforesting the national forests.
10 t his document we have analyzed various alternatives for pest control. Pest control methods have t he potential to change the environment in several ways. Although manual and
mechanical methods of pest control can affect th p ~nvironment, it is chemical pesticid... t hat
cause the most concern because of their potr
0 harm human health, water supplies,
wi ldlife, and fi sh.

-tI Lucky Peak Nursery
Jlow Thi.s Document
IS Orgamzed
An environmental impact statement is organized in several sections, and it sometimes appears
confusing and difficu lt to follow the issues or to find out about the particular topics that are
of most interest to you. This is how the document is organized:
• Chapter I discusses the purpose and need for the environmental impact statement .

Boise National Forest
Location: Boise. Idaho
Seedbed Acres: 62 (average 28.7 in use)
Primary Species: lodgepole pine.
ponderosa pine. Douglas fir.
Engelmann spruce. western larch.
billerbrush .
Seedling capacity : 8.2 million

• Chapter 2 describes the proposed alternatives or choices. We compare the choices and
the consequences of im plementing t hem (based on the analysis in Chapter 4) We identify a
preferred alternative.

Summary - 1
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• Chapter 3 describes the nursery site and the environment surrounding it. You might
want t o read this chapter before reading Chapter 2 to get a picture of the nursery and the
environment that is going to be analyzed. Here we t alk about the size of the nursery, climate,
soils, water, wildlife and fish , seedlings, workers, neighbors, and community.
• Chapter 4 describes the consequences of implementing the alternatives proposed in Chapter
2. We analyze the possible ways the environment - soil , water, people, wildlife, fish , local
economy - would be affected if we implemented anyone of the proposed alternatives. This
is an exercise in projection based on analyses and the risk assessment - our hest ideas about
what mi~t happen in the near future and in the long-term.

Following these four chapters are a hihliography, glossary, list of preparers, and list of agencies, organizations, businesses, schools, libraries, and ir.dividuals who received this document
to review.

Several appendices are also part of the document.
• Appendix A describes the process of making sure that employees, neighbors, and other
interested individuals or groups were involved in naming the issues, determining the alternatives, and reviewing the document.
• Appendix B describes pest control methods in more de.t ail.
• Appendix C covers nursery pests found at Lucky Peak Nursery - weeds, diseases, insects,
and animals.

Purpose and Need
Our purpose is to analyze different pest control methods and the subsequent effects on
Lucky Peak Nursery and the surrounding environment if implemented; to weigh the effects
and recommend the pest control program we believe would be best for growing healthy
seedlings for reforestation while protecting buman health and the environment.
We prepared tbis analysis because any major undertaking by a federal agency that has the
potential to be harmful to human health and the environment (water, soil, wildlife, fisheries)
needs to be examined and documented so that wise choices can be made to protect ourselves
and the environment we live in. The National Environmental Policy Act (NEPA) regulations
guide our analysis and the format of the document .
Pest control at Lucky Peak Nursery is a topic of enough magnitude to merit preparation of an
environmental impact statement because of the importance of growing healthy seedlings for
reforestation in the Intermountain Region of the United States Department of Agriculture,
Forest Service.
Peo;ts - weeds, diseases, insects, and animals - can, if ignored, cause damage and loss of
seedlings. Pest control choices include biological, chemical, and cultural methods.

Definitions
Here are a few definition s of terms we use throughout this document:

• Appendix D is a risk assess ment t hat includes analyses of the effects of pest control methods
(mainly chemical pesticides) on human health and the environment .

Bio[ogical Treatment - The utilization of natural enemies (such as predators, parasites,
and diseases) to control pests.

• Appendix E describes monitoring plans to make sure effects of pest control methods on
human health and the environ ment , especially soil and water, are measured so nursery man,,«ers an adjust treatments accordingly.

Chemical Treatment - Using chemical pesticides to control weeds. diseases, insects, and
animals.

• Appendix F describes and charts the integrated pest management (IPM) process.

Cultural Treatment - Using certain nursery pract ice. (.uch as weed control , or impr wed
water drainage) t o make the hahitat less favorable for pests. This includes manu ~l and
mechanical methods .

• Appendi·x G li.ts research needed in order to progress toward the best possible nursery
pest management practices.
• Appendix H contains the Biol~cal Assessment of Threatened and Endangered species. [t
evaluates the po en ial for effects upon Threatened and Endangered species which may at
times frequent the nu rsery.

Manual Treatment - Using hand methods to remove pests.
Mechanical Treatment - Using machines or traps to prevent , suppress, or remove pests.
Pesticide - A n agent used to destroy pests.
Herbicides - cont rol weeds.
Fungi cides - control fungi which can cause seedling diseases.
Insecticides - control insects.
Fumigant. - control living organisms in the soil.

Summary - 3

I()

Summary - 4

II

ReJion 4 fE IS

The Issues
Three primary issues surfaced when we visited with employees and neighbors at the Lucky
Peak Nursery. early in the process of preparing this document . T hese issues are: human
health, enrironmental quality, and !!eonomic considerations. Based on t hese issues. we
developed alternatives and analyzed the effects of implementing the alternatives .

The Environment
The Lucky Peak Nursery. located near Boise. Idaho. on the Boise National Forest. is the
only Forest Service nursery in t he Intermoun tain Region. Its mission is to prov ide quality
seedlings for national forests in southern Idaho. Utah . Nevada. Arizona. and New Mexico. In
addition . the nursery staff works to develop the best pos.ible methods for producing quality
seedlings. to demonstrate successful tree growing practices. and to share new technology.
The Lucky Peak Nursery is located 15 miles ea..t of Boise. Winters are usually cold with rain
and some snow on the ground between 0 tober and April. Summers are warm and dry. The
nursery covers 298 acres. Usually. about 62 acres are planted in seedlings every year. The
nursery has the capacity to grow 7.1 to 8.2 million seedlings annually. The primary conifer
seedling species are: ponderosa pine, lodgepole pine. Douglas-fir, Engelmann sprur.e, and
western larch . Sh rubs. s ch as bitterhrush. are grown for wildlife habitat improvements.
The resources and envi ronment we talk ahout at Lucky Peak Nursery include:
People (employees, neighbors. visitors); Soil; Water; Wildlife; Fish ; Threatened and Endangered Species; Pests and Pest Control Treat ments.
People: The nursery generally employs 6 permanent full-time staff , nd about 15 part-time
staff. Additionally. about 90 to 100 workers are contracted and another 45 Forest Service
employees are hired to li ft , pack. and sort seedlings on a seasonal basis, usually in earl y
spring. These permanent, part-time, and seasonal workers are t he people most likely to be
affected by the choice of pest control method •.
A number of people live at the nursery or visit t he nursery and the areas nearby. Three
nu rsery employees and t heir fam ilies live in residences on t he nursery grounds. A fire crew
occupies a mobi le home located on the nursery site during the summer months.
Even more people use t he area for recreation . There is a nature t rail here that is visited
frequently. Deer hunters use nearby are.... and people boat . swim, water ski . and fish in
the Lucky Peak Lake. a reservoir on the Boise Ri ver that borders the nursery on t he east .
These people who live here. or visit the nursery grounds or ne~( by areas will also be affected
hy the choice of pest cont rol methods.
Soil: The nu rsery i. situated on a lava flow bench between the Boise Ri ver to the east and a
granitic ridg~ un the west. Soi l. on the e... t . ide of tbe nursery are composed of a mi xtu re
of b...altic and granitic material •• dark colored witb some silt and clay. Along t be west side
of the nur~ry .ail. are mainly grani tic, lighter, and .andier.
Summary - 5

Re,ion 4 FEIS

Water: The Boise River flows along the east side of the nursery where it h... been dammed
to form a reservoir, the Lucky Peak Lake. A stream just south of the nursery Hows to the
reservoir. Surface water. drainage from irrigation , and well pump relief valves drain in to
several intermittent stream course and, eventually into the reservoir. Three ponds catch
most of the runoff water from the seedbeds before it reaches the intermittent .tream courses.
The nursery has three wells that average 170 feet in depth . According to well logbooks.
each penetrated the conglomerate (cement, sand, and gravel) to contact the reservoir level
and the well water level. Some irrigation water is pumped di rectly from the reservoir.
Wildlife: Some wildHfe species are considered pests requiring control. while other species are
considered desirable. and efforts are made to protect them and encourage their use of the
available habitat within the nursery.
The sagebrush , grass, and desert shrub vegetation surrounding the nursery provides
habitat for numerous species. The most common mammals are: mule deer. jack rabhit,
bats, squirrels. Ord 's kangaroo rat. badger, striped skunk, rockchuck. cottontail rabbit.
weasel . raccoon . bobcat. and coyote. With the exception of rockchucks. most of t hese species
do not regularly inhabit the nursery grounds. A variety of birds use the area seasonally or
year round - raptors. omnivorous species. seed and plant eaters, and waterfowl. Common
amphibians and reptiles include toads, frogs . lizards, and snakes.
Fish: The Idaho Department of Fish and Game stocks Lucky Peak Lake with kokanee salmon.
rainbow trout , and bass. Catfish, sturgeon, whitefish, carp, sunfish, and other species are
found in t he Boise River system.
Threatened and Endangered Species: Three species of animals currently identified as endangered or threatened by the U.S. Fish ~nd Wildlife Service have been considered in tbis
DEIS. An endangered species is one that is in danger of extinction throughout all or a significant portion of its range. A Biological Assessment which evaluates the potential for effects
upon these species is located in Appendix H.
Pests: Weeds, diseases, insects, and animals can be pests at Lucky Peak Nursery. Several
weed species grow there. Those that cause the most prohlems include: cbeeseweed, clovers,
flll arie, grasses, kochia, lambsquarters, pigweed , purslane, Russia.n thistle, shepard 's purse,

skeletonweed, spotted knapweed . and thistles. Diseases found at Lucky Peak include: charcoal root rot . damping off. Fusarium root and bypocotyl rot, Phytophtora root rot, storage
molds, and western gall rust. Insect pests include: armyworms, cranberry girdler motb.
gras. hoppers. pitch moths. and poplar borer•. Animals tbat damage the crop are: deer and
elk . seed-eating birds, field mice, rockchucks, and rabbits.
Pest Conlrol Trealments: Pests are cont rolled by three kinds of treatments - biological ,
chemical. and cultural (including manual and mechanical). Chemical and cultu ral c~ntrol s
are t he main methods used at Lucky Peak; a biological control, in t he form of a rust dIsease,
somewh at cont rols skeleton weed . As new information hecomes available, more biological
methods Illay be added as a pest control alternative•.

Summary · 6
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Biological treatment..: Biological cont rol is tbe deliberate use of natural enemies such
as pred ..to.... parasites. and diseases to control nursery pests. Here are some examples
of t reatments t hat are considered experimental for use in bare root conifer nurseries:
beneficial insect. to cont rol weeds and insect pests; naturally occurring microorganisms
. uch as fungi and bacteria to cont rol a specific insect or weed; beneficial pathogens t bat
migbt protect seeds or seedling roots; and allelopatby. the use of cbemicals produced by
plants to control or inhibit t he growth of otber plants (weeds) .
Chemical t"'~tment..: Altbough not the only met bod used . chemical pesticides have
been an important pe'lt control tool at the Lucky Peak Nursery. Table 5-1 lists the
current chemicaJ pesticides used in a year. (For more iniormation see Appendices B
and D.)
CtJlKral treatment..: A number of cultural treatments are used at tbe Lucky Peak Nursery. These include normal nursery practices sucb as mulching. improving drainage.
and adding soil amendments to make tbe tbe babitat less favorable for weeds. diseases .
insects. and animals. Cultural control metbods include manual and mechanical techniques - hand weeding and machine cultivating. for instance. Otber preventive practices
include: spacing seedlings fartber apart in tbe seedbeds to reduce the bumid condition. between seedlings that favor tbe growth of gray mold; planting disease-susceptible
species in well drained. disease-free areas; and avoiding areas prone to pest damage.

Table 5-1

Chemicals Currently Used at the Luck Peak Nursery·
Pesticide

Common nade Name

Target Pest

Fumigants
Dazomet

Basamid

Patbogenic fungi . Weeds.
Inseds . Nematodes

Methyl bromide
+ chloropicrin

Pathofume. Dowfume.
Terr-O Gas

Herbicides
DCPA
Glypbosate
Napropamide
Oxyfluorfen

Dacthal
Roundup . Accord
Devrinol
Goal

Weeds

fungicides
Benomyl
Met ..laxyl

Benlate
Ridomil . 5ubdue

Patbogenic fungi

• Additional or replacement chemicals may be added in tbe event that : a particular chemical
pesticide is no longer marketed. is removed from tbe market place. less toxic pesticides
become available. new pests appear that respond better to anotber pesticide. new crops are
propagated requiring different pesticides.
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Mitigating measures designed to prevent, reduce, or compensate for harm to the environment
will be in place with this alternative. A documented environmental monitoring program
would be implemented .

Considering the primary issues of human health, environmental quality, and economi c considerations, combined with the mission of the nursery to produce healthy seedlings for reforestation of federal lands in southern Idaho, Utah, Nevada, and New Mex ico, and based nn
what emploY"'" and other interested people suggested, we proposed three alternat ives.

Seedling quality standards would be met , but production goals might fall in some years due
to losses from diseases (in the future , more successful biological and cultural treatments to
control diseases may be developed) .

Alternative A - No Action
Continue Present Management

Alternative C
Integrated Pest Management

This alternative would permit the use of all pest control methods for controlling weeds,
insects, diseases, and animal pests at the nursery. This is the current pest management
practice.

All methods of pest control - biological, chemical, and cultural - would be permitted to
control weeds, diseases, insects and animal pests; biological and cultural methods would be
preferred_

The nursery manager would use an undocumented decision-making process to select pest
treatments. This means decisions would be based on past experience with the pest and
based on the calendar (seasonal treatments) with limited emphasis on monitoring plans to
determine pest levels, damage, and results of treatments.

The nursery manager would use a documented decision-making process and incorporate the
tenets of IPM (integrated pest management) . This would include an emphasis on developing
pest damage level thresholds and record keeping systems to track treatment decisions and
the results.

All control met hods would be st udied before use for potential effects on human health , but
there would be no documented human health monitoring plan.

All control methods would he studied before use for potential effects on human health. A
documented human health monitoring plan would be implemented.

Mitigating measures designed to prevent , reduce, or compensate for harm to the environment
will be in place wi th this alternative. Existing environmental monitoring would continue.

Mitigating measures designed to prevent , reduce, or compensate for harm to the environment
will be in place with this alternative. A documented environmental monitoring program
would be implemented.

Seedling quality standards and product;,," goals would be met. Costs of the control methods
wnu ld not exceed nursery budgets in the short or long-term.

Seedling quality standards and production goals would he met and costs would not exceed
nursery budgets in the near or distant future.

Alternative B
Biological and Cultural Controls Only
No Chemical Pesticides

Comparison of the Alternatives

All biological and cul tural methods would be permitted to control weeds, insects, diseases,
and animal pest •. Chemi cal pesticides would not be used .

Table S-2 shows the similarities and differences between the proposed alternati ves. One of
the important differences among the alternatives is the decision-making process that would
be used to decide if, when, and how to treat pest problems. Another important difference
among the altern atives is the range of control methods available to the manager.

The nursery man ager would use a documented decision-making process to determine treatmento. Thi. mean. monitoring pest numbers and damage levels, eventually establishing
acceptable damage thresholds, selecting the t reatment , and monitoring the results.

See Chapter 2 for a more detailed discussion of t he proposed alternatives, comparison of
altern atives, and mitigating measures designed to prevent, reduce or eliminate harmful effects
on human health and t he environment.

All control mrthods would be studied before use for potential effect. on human health , but
there would be no documented buman healt h monitoring plan .
Summary · 9
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Table 5-11

Comparison of the Characteristics
oCthe Alternatives (or Tree Nnrsery Pest Management
Decision
Making
Process

Control
Methods
Permitted

Undocumented

All Biological , Chemical,
and Cultural Methods

4 FEfS

of chemical pesticides, often as a result of monitoring pest levels and timing tbe treatments
accordingly, or as a result 01 more knowledge about the pest, the damage level threshold, and
n"w biological methods that are becoming available. Monitoring pests and damage level.
do~ not preclude preventive measures or early treatments that can be initiated before pests
or the damage they cause are visible. Based on past experience, nursery managers could
use prevention techniques such as mulching and spacing, or early treatment , such as soil
fumigation .

Mitigation Measures
Alternative A
Alternative B

Documented

No Chemical Pesticides;
Biological and Cultural
Methods Only

Alternative C

Documented

All Biological, Chemical ,
and Cultural Methods

All of the proposed alternatives include mitigating measures designed to prevent, reduce
or compensate for harmful effects to humans and the environment that could result from
the implementation of pest control treatments. For a more detailed discussion of these, see
Chapter 2.
Mitigation measures are based on Forest Service policy, nursery operation and safety plans,
information from research publications, and field experience. Measures designed to protect
human health are based on the human health risk assessment (Appendix D) .

Mitigation Measures
For All Control Methods

Decision-Making and IPM
What distingu ishes undocumented decision-making from documented , and what is IPM (integrated pest management)? Following are some short explanations.
Uadocameuted decuion-makiuS: T his is the way nursery managers have been making pest
treatment decisions for years, and it usually works. It is sometimes intuit; ve, sometimes
baoed on many years of experience, or on seasonal condit ions, tied to the calendar; it also
incorporates new data and technology. It usually lacks thorough documentation and monitoring systems and so it is difficult to track successes and failures or pass knowledge on to
the next manager.

Pest control treatment could be stopped or deferred .
Evaluations of treatments must consider a method's effectiveness, efficiency, and relative
risk. Consider early monitoring and treatment.
The nursery will have a plan for managing human health risks.
The nursery will have an environmental monitoring plan .
The nursery manager will provide training and information to employees about pest control

docameuted decision- malinS: This process would require the manager to keep track of
the reasons for selecting treatments. It would require monitoring pests and pest damage
in Ihe seedbeds and monitoring again after treat ment to see how successful the treatment
was. Ultimately this process would lead to t he establishment of damage level thresholds.
Documented decision-making is part of an IPM program. We propose documented decisionmaki ng as part of Alternati ves B, and C.

practices.

Mitigation Measures
For Biological Control Methods
All Forest Servi ce uses of biological control methods would be in cooperation with the USDA
Agri cultural Research Service or under indi vidual, approved state programs.

IP M (Intesrated Pelt Mausement): T his is a system that integrates all methods of pest
control . moni or> pests and pest levels, incor porates knowledge about pest behavior so t hat
Ireatments ran be li med 10 be most effective, and moni tors after treat ment to determine the
effect iveness of th at treatment . A fai rly consistent result of IPM is a reduct ion in the use

If applicable. t he nursery manager would inform downstream water users who could be
affected by biological contamination of surface or groundwater.

Summary - 11
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Mitigation Measures
For Chemical Pesticides
All applicable state and federal laws and Environmental Protection Agency labelling instruc·
tions would be ap piJed to all alternatives which include the use of chemical pesticides for
control of weeds, diseases, insects, and animal pests at the Lucky Peak Nursery.

•
•
•
•
•

lengthen reentry times for workers
wear appropriate protective clothing
reduce worker exposure periods to chemical pesticides
reduce chemical pesticide application rates
reduce the number of chemical pesticide applications

Measures that go beyond these standard regulations to prevent, reduce, or compensate for
adverse environmental impacts are:

Mitigation Measures
For Adding and Replacing Chemical Pesticides

Notiftcation and Restriction

• The nursery manager will seek public input on the proposal.
• A human health risk assessment will be prepared for the additiona; pesticide.
• Interdisciplinary specialists will analyze the environmental impacts of using the additional
pesticide.
• Considering results of the risk assessment and the environmental consequences, the nursery
manager will identify the appropriate NEPA documentation to be prepared.
• The nursery manager will direct preparation of the documentation and see tbat it adheres
to the principles of Integrated Pest Management, in making a decision to add or replace a
chemical pesticide.

Downstream water users and adjaceut landowners who could be directly affected by drift,
water transport from normal operations, or an accidental spill, will be notified (normally 15
days) prior to tbe cbemical application.
No employees or contract workers will be permitted to work within 100 feet of a nursery
seedbed fumigated with methyl bromide + chloropicrin for 3 days or until tbe tarps are
lifted. Vebicle and foot traffic tbrougb the 1000foot buffer zone is permitted .
Tarps sbould be lifted from methyl bromide + cbloropicrin applications when a minimum
number of employees or contract workers are present .

If tarps are lifted during regular work hours, all employees or contract workers not engaged
in tarp lifting will be moved upwind and away from the tarp lifting.
After fumigation , the tarp will be monitored routinely for rips or gaps where gas could
escape.
Do not fumigate with methyl bromide
property.

+ chloropicrin

within 100 feet of residential private

Protective Clothing
Appropriate protective clothing will be worn by all workers (both Forest Service employees
and contract workers).

Human Health Risk Management
Workers (both Forest Service and contract) who know that t hey are extremely sensitive to
pesticides will not be assigned to application projects. Workers wbo display symptoms of
extreme sensitivity to pesticides during application will be removed from the project .

Mitigation Measures
For Cultural Controls
A Project Risk Plan will be developed to mitigate adverse affects of cultural control methods.

Consequences
Mitigation meas ures are the safeguards that make the proposals possible or practicable in
light of issues of human health and environmental protection . When tbese measures are in
place, risks are decreased .
With these mitigat ion measures in place, we compare tbe consequences of implementing tbe
proposed alternatives. How would each one of tbem affect human healtb, tbe environment
(water, soi l, wildlife and fish), and economics?

For chemical pesticides with moderate and high risks, nursery managers will develop new
worker and chemical use schedules to reduce worker exposure to these chemicals. See Chapter
4 and Appendix 0 for a discussion of Margin of Safety. The new schedules may include One
or all of these options:

Table S· 3 compares the three alternatives based on the primary issues presented to us by
employees and ot hers. Human health and environmental quality are straightforward; tbe goal
is to protect health and the environment as much as possible. Economic concerns range wider
and include cost·effi ciency, number of people employed, and seedling production . Althougb
seed ling produ ct ion levels might vary according to alternative, seedling quality standards
wou ld be met.
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Table 5-3

Human Health Risk Chemical Pesticides

Comparison of the Effects of the Alternatives
on N1II'lIery Pest Management Issues

Column !!

Human Health
Risks
All .

I

11._

ad I CMmic.J

I
I

WiJdJiC.

I Wolerl

I II........ I P..ticideo
I Soil
I
I
I
(Budine for COm~NOn is Alternative Al
I Column I

A
B

C

Low
HiSh
I Mod.role

I Column 2

HiSb

I Column 3

Hi«b

I Column 4

• Alternative A has the potential for high human health impacts from pesticides. The
probability for unwise use of pesticides may be somewhat higher than Alternative C due to
the possible lack of planning and analysis prior to pesticide use.

Economic
Considerations

Adverse Effects
on
Environment

I CooII Efliciea<1

I

I

I Employed

I Column 5

Moderate

High

• Alternative B has no risk because chemical pesticides would not he used.

I Nmnb...
or People

Seedling
ProductioD

I Column 6

Column 7

• Alternative C has moderate human health risks from pesticide use because planning and
analysis would occur before using pesticides. Monitoring pests, timing pesticide applications,
and careful selection of products frequently reduce the number and toxicity of chemical pes·
ticide applications. Human health monitoring would be more extensive than in Alternative

Low

Higb

A.

None

Low

Moderate

Low

HiSh

Lo..

Moderate

Moderate

Lo..

HiSh

Moderate

High

How did we come to the judgments, low, moderate, or high? What do these designations
mean? What follows is a brief explanation of the designation assigned to each alternative
for each of the issues named in the columns in Table S·3.

Humaq Health Risk Manual and Mechanical Methods

Adverse Effects on Environmental Quality Wildlife and Fisheries
Column 7

• Alternative A may pose greater risks to wildlife and fisheries than the other alternatives
because of the possibility of more frequent use of chemicals with toxic qualities and no
documented decision·making process. Without a trackable decision· making process, there
exists a higher probability of unwise use of pesticides - unnecessary applications, incorrect
timing of applications, and use of more toxic products.

Column 1

• Manual and mechanical treatments are used mainly for weed control. Workers run the risk
of sprains, sun exposure, heat exhaustion , or hack injury from hand weeding and possihle
injuries from mechan ical equipment.
• Alternative A has a low human health risk from mechanical and manual methods because
herbicides would be the primary means of weed control. There would be less use of manual
and mechanical weed control methods, and l herefore, 10 N risk.

• Alternative B has a lower risk to wildlife and fisheries because chemical pesticides would
not be used .
• Alternative C poses moderate risks to wildlife and fisheries . Chemicals that could be
harmful to wildlife and fish would be used, but because of documented decision· making
processes, better analysis and planning would occur before the use of pesticides. Pest moni·
toring to avoid unnecessary treatments, correct timing of applications, and proper selection
of products frequently reduces the number and toxicity of chemical pesticide applications.

• Alternative B h.... a high human health risk from mechanical and manual methods because
it does not allow chemical pesticides; herbicides would not be used. Manual and mechanical
weed control met hods would be extensively used , increasing the risks of injury from these
methods.

• Alternati ve (' would have a moderate human heal th risk from mechanical and manual
method. because combinations of manual , mechanical, and chemical methods would be used.
Su mmary - 15
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Adverse Effects on Environmental Quality Water and Soil

• Alternative A would have moderate adverse effects on soil and water because a range of
chemical pesticides witb varying persistence and leacbing ability would be used, and cbemical
pesticide u"" would be determined by an undocumented decision-making process. Witbout
a documented decision-making process, tbere is a greater probability for incorrect timing of
applications, and use of more toxic products.
• Alternative B would bave a moderate adverse effect on soil and water because cbemical
pesticides would not be used. Tbe otber control metbods WGuid bave very minor effects on
"';1 and water.
• Alternative C would have a low adverse effect on soil and water. Altbougb a range of
chemical pesticides with varying persistence and leaching ability could be used, pesticide use
would be determined by a dncumented decisinn-making process.

Economic Considerations Cost-Efficiency'

• Alternative B would result in relatively high employment because numerous workers would
be hired to weed by hand, several to monitor pests and biocontrol agents, and several to
perform additional cultural control activities.
• Alternatives C would result in low to moderate levels of employment because some hand
weeders, I or 2 chemical pesticide applicators, and one or two people working with the
integrated pest management program would be needed.

Economic Considerations Seedling Production
Column 7
• Alternatives A and C would result in high seedling production because all methods would
be available to control pests effectively. A minimum number of seedlings would die or be
culled because of pest damage.
• Alternative B would result in low seedling production; first-year seedling losses would be
significant due to soil-borne diseases which currently are controlled only by fumigation; some
other pests, currently controlled only by pesticides, may also kill or damage seedlings.

The Preferred Alternative
• Cost-dliciency is defined as the ability to meet production goals at the lea..t cost . Quality
standards would be met in all alternatives, but the quantity of seedlin!!s produced may differ.
• Alternatives A and C would result in bi!!b cost-efficiency because all metbods, including
pesticides, would be allowed ; weed control with berbicides costs less than weed control by
manual and mechanical means.
• Alternative B would result in low cost-effic.iency because the most cost-efficient tools,
chemical pesticides. could not be used. Seedling production goals would not be met because,
at present , non-chemical pesticide methods for controllin!! some insects and diseases in tbe
nursery are not avai lable.

Economic Considerations Number of People Employed

After analyzing the possible environmental consequences of implementing the proposed alternatives, we compared the differences, weighed the positive and negative aspects, and came
to consensus on a recommended alternative.
We are recommending Alternative C - Integrated Pest Management - because allowing the
use of all pest control methods will ensure that Lucky Peak Nursery fulfills its mission to
produce healthy trees for reforestation of federal lands in the Intermountain Region of the
Forest Service .

At the same time, Alternative C responds favorably to the issues of human health , environmental quality, and economics because an integrated pest management program , with its
emphasis on monitoring and documented decision-making, will most likely lead to a reduction
of the use of chemicals. This alternative encourages the selection of biological and cultural
methods and an active search for opportunities to reduce reliance on chemi cal pesticides.

C..I.mn 6
• Alternat,,,,, ,\ would resuh in relat ively low employment because the primary workt:rs
involved w,th pest control would be I or 2 chemical applicators, plus a few hand weeders.
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Chapter 1
Purpose and Need

Purpose and Need
The purpose of this environmental impact statement (EIS) is to analyze ways to manage pests
(weeds, diseases, insects, and other animals) at the Lucky Peak Nursery in the Intermountain
Region of the Forest Service (see Figure I- I). Pest management at Lucky Peak is necessary
in order to grow sufficient quantities of healthy seedlings. We propose several alternatives
for pest management and analyze the potential effects or consequences of the proposed
alternatives on the environment.

Why Does the Forest Service
Operate Nurseries?
Federal nurseries have provided reforestation planting stock to National Forests since the
early 1900s. At that time, the singular mission of these facilities was to ensure the availability of suitable planting stock for the new Forest Reserves in a developing frontier region
where seedlings were not available from other sources. Based upon the success of these original nurseries and a continuing need for an appropriate supply of planting materials, many
U.S.D.A. Forest Service nurseries were added to meet the following goals:
l. produce planting stock;
2. field test new technology and research findings ;
3. demonstrate state of the art nursery practices; and
4. develop and maintain seed supplies.

The Forest Service operates a nursery in the Intermountain Region to produce seedlings for
planting on National Forest lands following timber barvest, or deforestation by catastrophic
occurrences such as wildfire, high winds, or Hooding. Approximately 88 percent of the trees
needed annually for rdorestation on National Forests in the region are grown by the Lucky
Peak Nursery, as well as 95 percent of t he trees needed in the Southwest Region. The
remaining trees needed for reforestation in the Intermountain Region are produced by the
eueur d'Alene Nurse ry, a Forest Service nursery in the Northern Regit'n, and otbers.
The Lucky Peak ;.Iu rsery, named for a nearby mountain, is administered by the Boise Na·
tional Forest and is located IS miles east of Boise, Idaho.
1· 1
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The nursery was established in 1959 with only 5 acres being leveled and sown. Today, on
61 acres of fields, the nursery produces 7·10 million seedlings each year. The mission of the
Lucky Peak Nursery is "to produce requested volumes of seedlings that will survive and grow
well. In accomplishing this mission, we will strive to maximize efficiency, safety, and to enjoy
the challenge of producing seedlings for tomorrow's forests".

Managing Nursery Pests
An important part of tree nursery management is controlling competing and unwanted
plants, diseases, insects, and other animals. Without control of these oqranisms which kill
or damage seedlings, the desired quantity and qllality of seedlings could not be produced.
Methods used to control these pests could have environmental impacts, especially on soil,
water, and wildlife.
To control pests, nursery managers use a combination of biological controls, chemical pesticides, and cultural treatments, which include manual and mechanical methods. The use of
these controls raises issues of their effects on human health, environmental quality, and ec<r
nomics. Most of the concerns revolve around chemical pesticide use. In this document, we
use the term pest control interchangeably with pest management to refer to a wide spectrum
of prevention and control treatments. (See Appendix B.)

Why This EIS?

f;;{

Lucky Peak Nursery
Boise Nat ional Forest
Location: Boise. Idaho
Seedbed Acres: 62 (average 28.7 in use)
Primary Species: lodgepo le pine.
ponderosa piOle. Douglas fir.
Enge lmann spruce. western larch .
bitterbrush.
Seed ling capacity: 8.2 million

Nursery pest management is being analyzed and documented for all the Forest Service nurseries in response to the growing r ',blic concern about the use of pesticides. On June 19,
1989, a Notice of Intent was publisued in the Federal Register to announce the preparation
of an EIS for nursery pest management programs in the Intermountain Region . The decision
to prepare a separate nursery EIS for the Lucky Peak Nursery was based on several factors.
These included:
I ) recognition that the use of chemicals at nurseries is more specialized, confined,
and repetitive than on general forest sites, and includes fungicides, insecticides,
fumigants and herbicides;
2) recognition that the use of pesticides has potentially significant i-- pacts on
human health and the environment;
3) recognition of the need to update t he nursery pest management program to
more thor<'ughJy address current issues and meet National Environmental Policy
Act (NE PA) requirements;
4) re-examination of the management objectives for the nursery pest management
program, based on the current di rection and philosophy.
1-3
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[n Odober, 1986, the Forest Service Intermountain region issued the Intermountain Region
Noxious Weed and Poisonous Plant Control Program Final Environmental Impact Statement
and Record of Decision. This nursery pest management E[S is related to, but separate
from the noxious weed E[S which does not include tree nursery operations. This nursery
pest management E[S focuses only on the nursery and will analyze not only the effects of
managin~ unwanted vegetation, but also the effects of managing diseases, insects, and other

After reviewing material from the public meetings, and reading the comments from the
public, agencies, and Forest Service employees, the interdisciplinary team identified three
major issues associated with the management of pests in a tree nursery:

anjmals.

Scope
Managing competing and unwanted plants, animals, insects, and diseases in a tree nursery
setting is a complex process.
The nursery manager has three types of pest control methods available: biological, chemical,
and cultural. A biological method is the deliberate use of natural enemies to control pests. A
cultaral method is one that uses certain nursery practices to make the habitat less favorable
for pests. A chemical method is the deliberate use of chemicals to control pests. All of these
methods are used at the Lucky Peak Nursery.
A tree nursery is an intensive agricultural operation; management of each nursery is therefore
very site-specific. It is not the purpose of this document to determine what specific man·
agement practice should be used at a nursery. The decision of whether, and how, to treat a
problem is the responsibility of the nursery manager. One of the purposes of this EIS i. to
ensure that the nursery manager has the most comprehensive information available for pest
control methods. From l llis information, the manager can select the pest control method
that will work best and minimize potential impacts to human health and the environment.

Issues
All Forest Service act ions that affect the physical and biological environment at the nursery
are regulated in part by NEPA (tbe National Environmental Policy Act). NEPA is the
basic law t hat governs federal actions and the environment. This law requires tbe Forest
Service to analyze and , if found to be significant, disclose the potential enviro)lmental consequences of major projects in a document such as tbis draft environmental impact statement.
An interdisci plinary team was formed to conduct an environmental analysis and write an
envi ronmental impact statement.

Human Health: People are concerned about the health effects of pesticide use on the public
and employees, especially hazards from pesticide drift. They are also concerned about the
effects of pesticide exposure specific to women. Forest Service employees want to ensure we
continue to provide safety training and other information in the use of cbemical pesticides.

[n this E[S we will evaluate the herbicides, fumigants, fungicides, rodenticides, and insecticides currently used at the nursery; additions or replacements will be substituted in the
future as some pesticides are removed, less toxic pesticides are available, or new pests appear that respond to other pesticides. The goal of the Forest Service in dealing witb buman
health issues is to create an environment of cooperation and understanding rather tban an
adversarial situation. Principal elements to be considered in evaluating the impact of various control methods on human health include analyzing accident al, chronic, and perceived
healtb risks. The risks to be evaluated will include all metbods of pest control, including use
of biological metbods, cbemical pesticides, and cultural methods.
Wben dealing with human health issues, what we don't know is often as important as what
we do know. Tbe relative uncertainty of information and tbe level and importance of missing
information will also be disclosed and considered.
Environmental Quality: People are concerned about tbe effects of cbemical pesticides on
nursery seedlings, water quality (especially Lucky Peak Reservoir), soil productivity, and
wildlife. They are concerned about the long-term effects of continued pesticide use. Tbe
disposal of left· over pesticides is also a concern. More research is needed on tbe effects of
chemical pesticides on the physical and biological environment.
Economic Considerations: People are concerned about the cost-effectiveness of growing
quality seedlings. Resources are required to control unwanted weeds, diseases, insects, and
other animals in the nursery. Control metbods have a range of costs associated with them;
tbe type and extent of control used will have an effect on seedling quantity.

These issues of human health, environmental quality, and economics were used to develop
tbe alternatives presented in Chapter 2.

Nursery Pest Management and Forest Plans

The regulations for implementing NEPA require tbat important environmental issues be
identified early in the process, and t hat these issues ."rve as Ii basis for the alternatives.
The i.,ues presented here were distilled from the comments of tbe general public, interested
~roup•. government agencies, and Forest Service people, especially nursery employees. These
groups par icipated in public involvement efforts that provided information on the issues the
envi ronmental impact .tatement . hould address. (See Appendix A.)

This EIS looks at those nursery pest management projects collectively as a program, and
analyzes and discloses their environmental impacts. [n addition , it presents t heir implications
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Nursery pest management plays an integral role in meeting the timely accomplisbment of
reforestation goals and standards associated with the Forest Plans.
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Figure {-2

for the cost and amount of work needed to manage the nursery.

How This EIS
Is Organized

If a new program of nursery pest management and mitigation measures would change the
way nursery pests are managed, then changes in nursery operations would be needed . While
the EIS does display the nursery pest management implications of the alternatives, it does
not specifically change any land use designation, expected output level, or environmental
impact of the Forest Plans. Therefore, changes in Forest Plans are not anticipated.

IV.

This EIS is
presented in four
chapters as illustrated.

Major Legislation Relating to This EIS

II.

The National Environmental Policy Act of 1969 (as Amended) (NEPA)

III.

AFFECTED
ENVIRONMENT

I

I

ALTERNATIVES

Federal Environment Pesticide Control Act of 1972 (FEPCA)
Federal Pestici e Act of 1978 amending the Federal Insecticide, Fungicide, and
Rodenticide Act (FIRFA)

I.

ENVIRONMENTAL
CONSEQUENCES

I

Changes likely to
occur with the
implementation of
any of the
alternatives .

PURPOSE
AND NEED

Forest and Rangeland Renewable Resources Planning Act of 1974 (RPA)

A description of the physical,
biological, and social setting
of the nursery.

The National Forest Management Act of 1982 (NFMA)
Environmental Quality Improvement Act of 1970

The presentation and comparison of the
alternatives, with information on how
they would be implemented with measures
to protect the environment.
An introduction to nursery
pest management , the public

The Water Quality Act of 1987
The Safe Drinking Water Act (Amendments of 1977)
The Endangered Species Act of 1973 (as Amended)

issues surrounding it, and

other considerations .

How This EIS Is Organized
This document is organized in four chapters. Background and support information is provided in the appendices (See Figure 1-2). The draft environmental impact statement presents
th ree allernatives for managing pests at the Lucky Peak Nursery, and examines the potential
environmental impacts of each alternative.
Tbe analysis is presented here in draft form for public review and comment. After carefully
considering comments on this draft from the public, industry, researchers, and other government agencies, the Forest Service will issue a final environmental impact statement. The
Forest Supervisor will use the final environmental impact statement as the basis for selecting
a pest management program lor Lucky Peak Nursery.

In addition to the four chapters, the document contains these sections:
Summary; List of Preparers; List of Agencies, Organizati'JDs, and Individuals to Whom
Copies of t he Statement Were Sent; Glossary; Bibliography; Consultation List .
Add it ional detail supporting and background informat ion is presented in appendices:
A.
B.
C.
D.

Public Involvement
Pest Control Methods
Nursery Pests
Huma" lI ealth Risk
Assessment
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E. Human Health and Environmental
M nitoring
F. Integrated Pest Management
G . Nursery Pest Management
Recommendations Research
H. Wildlile
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Chapter 2

Chapter 2
The Alternatives

The Alternatives
This chapter presents the alternative pest management plans considered by the Forest Service
for the Lucky Peak Nursery in the Intermountain Region. The chapter has several sections:
• Background Information
• Development of the Alternatives
• Alternatives Eliminated From Detailed Study
• Description of the Alternatives
• Comparison of the Alternatives
• Preferred Alternative
• Mitigation Measures

Background Information
This section discusses the pest control methods used at the tree nursery, as well as the
processes managers may use to decide how and when to treat pest problems. This information
is useful in understanding the alternative methods of managing pests at the Lucky Peak
Nursery.

Pest Management
A tree nursery is an intensive agricultural operation. Its goal is to grow large numbers of
quality seedlings cost-effectively. Plants and animals that interfere with that goal are considered to be pests. Pests are typically divided into four categories: insects, diseases, weeds,
and animals. (S pecific pest problems, the damage they cause, and control methods, are
discussed und er each nursery description and in Appendix C.) Nursery pest management
practices carry with them potential ehvironmental impacts; however, there is also the po11- 1
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tentfal of environmental impacts from not producing and planting trees. This would include
the possihility of increased erosion, decrease in the future timber supply, and decrease in
wildlife habitat.

Integrated ~ursery
Pest Management

Three categories of pest control methods are available to the nursery manager:

This section discusses integrated pest management (IPM) in the Forest Service: its history
and the Forest Service definition of it. We also include a description of IPM for the Lucky
Peak Nursery.

Biological control- the utilization of natural enemies to control pests
Methods used include:
• predatory insects, such as ladybugs
• Chinese weeder geese

Chemical control - the use of a chemical to control pests
Methods used include:
• fumigants to control soil-borne diseases
• fungicides to control diseases caused by fungi
• insecticides to control insects
• herbicides to control vegetation considered to be weeds

Cultural control - the use of certain nursery practices (such as weed control, improving drainage, and adding soil amendments) to make the habitat less favorable for
unwanted insects, weeds, diseases, and animals, or to prevent, suppress, or remove
them. This category includes the full range of manual and mechanical methods as
well.
Methods used include:
• exclusion of pests from the nursery site
• sanitation (e.g. removing diseased seedlings to prevent the spread of disease)
• hand weeding
• machine weeding
• regulating seedling density
• use of pest tolerant or pest-resistant seedling species
• mowing weeds prior to seed formation
• maintaining/improving soil drainage
• ot hers

In 1982, the Forest Service adopted a regulation 36 CFR 219.27 that requires the use of
integrated pest management when dealing with pests on Forest Service lands. It is directed
primarily at the management of forest pests affecting reforestation and growth of trees in
the forest . It does not specifically address pest management in forest nurseries, although
most of the regulation is as pertinent to nursery pest management as it is to forest pest
management.
IPM has been defined many ways. The concept of IPM was originaliy developed in agriculture to deal with insect pests on crop plants. The National Forest Management Act
(NFMA) of 1982 synthesized agriculturallPM concepts into forest resodrce management. A
general definition given in the Forest Service Manual 3405 Definitions states that IPM is:
"A systematic decision-making process and the resultant managem(,nt actions which derive
from consideration of pest-host systems and evaluation of alternatives for managing pest
populations at levels consistent with resource management objectives."
To put the Forest Service definition of IPM into the context of nursery pest management,
we developed the following definition of IPM for forest nurseries:
"Integrated nursery pest management is the maintenance of seedling pests at tolerable levels
by the planned use of a variety of preventive, suppressive, or regulatory method. (including
no action) that are consistent with nursery management goals." It is implicit that the
actions taken are the end-result of a decision-making process where pest populations and
their impact on hosts are considered and control methods are analyzed for their effectiveness
as well as their impacts on economics, human health, and the environment.

A combination of some these methods is currently used to control pests at the Lucky Peak
Nursery. More information on pest control practices can be found in Appendix B.

Decision-Making

Pest cont rol is a complicated process. The nursery manager must first decide if a pest problem
is severe enough to warrant treatment , and if so, determine the best control method.

seed than is necessary) to compensate for losses from pests. Factors considered in this

Biological, chemical , and cultural methods are currently used to control pests at the Lucky
Peak Nursery. When the nursery manager decides to control a pest problem, one or a
combination of these methods is used. An important element in pest control is the decisionmaking process: how the manager decides if a pest needs to be controlled, when to treat it ,
and with what method(s).

decision usually include cost of the seed, scarcity of the seed, and germination rate of seed
zones. T he nursery manager must carefully balance expected losses from pests and the
amount of seed to sow, in order to meet seedling orders while producing seedlings costeffect ively.

Currently, treatment decisions are based on training, experience, and other factors such as
the season and cl imatic conditions, as well as data on the pest population level. Research and
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In addit ion to simply cont rolling pests, a nursery manager will generally oversow (sow more

Undocumented Decision-Making Process
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field trials bave produced recommendations for treatment of various pests- type of treatment
to use, wben to use it, and bow much to use. Data on pest populations are oftentimes sparse
or based on casual, sporadic observations of tbe pest in tbe field . Previous population levels
of tbe pest, climate or otber factors associated witb outbreaks of tbe pest , and the amount
of dam..,;e associated wit b certain population levels may not be well documented or t racked.
Witb undocumented decision making, tbere may not be any overall written plans for management of each pest, and tbere is no framework or process for analyzin~ impacts of each
treatment on important nursery issues (such as worker health , cost efficiency, water quality, or seedling quality) or for documenting tbe reasons for selection of ?ne treatmen.t over
another. Wbile undocumented decision making may frequently result ID sound deCISions,
it may a.lso result in decisions for which little or no documentation exists for the decision
rationa.le and treatment effectiveness.

Documented Decision Making
Anotber strategy available to managers is a chronicled decision-making process. Utilizing
this strategy, managers would continue to make pest management decisions, but they would
mala. their decisions within a more trackable framework . Decisions would be based on
documented pest status (including historical occurrence, pest life cycles, research findings ,
data from field monitoring-if applicable, climatic and other factors contributing to pest
outbreaks, etc_), and tbe analysis of treatment options and tbeir impact on nursery goals.
Tbis documented decision-making process provides an instructive record of actions taken, as
well as tbe rationale for taking tbose actions.

known). This information sbould be based on a tborougb literature review, and sbould
be developed by trained pest management specialists.

• Lut Trealmenl AII"rnoli"e.t (Including No Action): Available treatments,
including biological, cultural, and cbemical, sbould be listed for tbe pest. "No action"
sbould be included as one possible treatment.

• Compare LuleJ Trealm"nt Allernoti"",,: Treatments, either singly or in combination, sbould be compared with one another as to their effectiveness, bealtb bazard ,
environmental bazard, and cost.

• AnnUGl Decuion and D"cuion RtJtionol,,: Tbe treatment program for tbe
pest sbould be briefly described and reasons given for selecting various treatments.
Tbis decision sbould be reviewed and, if needed, revised eacb year prior to tbe growing
season.

• Pe"licide In/ormolio,,: Product labels and Material Safety Data Sbeets (MSDS's)
for pesticides which are listed as possible treatments should be included or location
referenced. Similarly, information for tbe effect of each of tbese pesticides on bumans
and the environment should be included or location referenced.

A graphic representation of this process is displayed in Figure II -\. An explanation of the
process steps outlined in the flow chart follows:

• Environmental Impact Statement:

Tbe E[S documents tbe overall pest
management plan for the nursery. [t gives broad guidelines for managing ~ests and prOVides
detailed background information on pests and control met hods and the Impact of each .on
seedling production and on nursery resources (soils, water, Wildlife, etc.). [t does not gIVe
specific details for man agi ng each pest at the nursery.

• Moniloring Plan and Moniloring Datil She,,"': A brief description of how
t be pest or its damage will be monitored so tbat its impact can be assessed or treatments can be timed more accurately should be included. Such items as frequency of
monitoring, where \0 look for pest or damage on plant , which crops and age of crop
should be monitored, can be included in monitoring plan .

An [PM plan is developed for each pest that occurs at the nursery.
Tbis plan spell. out what is known about tbe pest, wbere it occurs in the nursery, fact~rs
influencing its development and spread ..t the nursery, and control metbods that are effective
at the nursery. It also describes how to monitor for the pest and tbe treatment methods to be
used at the nursery. If monitoring methods are not effective or not developed for a particular
pest, procedures are described for determining when treatments need to be implemented.
The plan should be reviewed each year and revised if necessary.

• Identify And Analyze Available Control Methods: Tbe various treatment metbods which are known to be effective, to some degree, should be examined. These methods
should already be listed as available cont rol tactics in t he [PM plan for each pest . They are
evaluated for their impart on nursery goals such as cost, seedling quality, production, human
health, and the environ ment, as well as for their effectiveness in suppressing or preventing
pest damage. In addition, the seriousness of t he pest problem, tbe physiological condition
of seedlings, and whether or not t he env ironment is conducive to a population build-up, is
evaluated. The use of more t han one method should also be considered .

• Compile Inlormation Profile ror Each Pest:

• Select The Method That Best Addresses Nursery Goals: The best method

• IPM Plans:

• Duc ribe Pe.1 Biology and Pe.t Im,.,.ct: For seedlings, prepare a complete
d rnp ion of the pest life cycle, babitat , host species, and pest threshold levels (if
11-4

is selected foll owing analysis of all the viable options, including no action. What is best will
depend on nursery goals. Some general Forest Service nursery goals are displayed at tbe top
of Figure II - I.
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Th~ decision showing what treatment was selected, and
why, is documented . Records of these decisions can be kept in a variety of ways . from brief
descriptions in a log-book to detailed descrip tions in a computer fi le.

• Document The Decision:

• Preventative Treatment:

Sometimes. t hreshold levels do not ex ist or are not
appropriate for particular pests . In t hese cases, if treatments arc not made before t he
pest damages th crop, unacceptable damage occu rs. Preventative t reatment includes: I)
Cu ltural act ivities which make t he envi ronment less favorable for the pests . and 2) early
t reat ment with chemicals, applied prior to pest damage. which protects the seedling from
the pest or kills the pest direct ly. Cu ltural prevention activities, such as mulching seedbeds
to prevent gray mold , often are planned and carried out prior to establishment of t he seedling
crop. The deci ..ion to carry out preventative treatments usually is based on historical occurrence of pest damage at the nursery. To aid in the decision to treat a crop prior to the
appearance of damage, a number of factors might he monitored, including weather conditions, soil moisture, seed ling development, abiotic damage to seedlings, presence of beneficial
insects in seedbeds, as we n as t he historical occurrence of t he pest .

Nursery employees who are trai ned to recognize insects, weeds, diseases, and the damage
they cause will monitor and record pest and damage levels. They may also check the soil and
water for disease·causing organ isms or monitor one or more of the factors discussed in the
preceding paragraph which might in Huence the occurrence of a pest. Pest monitoring is done
on a regular schedule (schedules vary for each pest) and are different from environmental
monitoring, which is discussed later in this chapter and in Appendix F.

• Monitoring and Threshold Analysis for Control Treatments:
• Monitor and Analyze Pest Situation: For some pests, particularly insects ,
control reatments a re timed to correspond to a certai n population level of t he pest .
Ot her pests . such as fungi , are more difficult to detect and ti ming of control t reatments
must be based on other factors such as climate, seedling age, or physiological status of
seed lings.

• Action Thresholds: The action thres hold is t he number of pests or t he amou nt of
damage that is allowable before action (t reatment) is taken. The information needed
to develop an action t hreshold often can only be generated over one or more crop cycles
or pest lif~ cycl ... , where pest populat ions are t racked and specific levels of damage
arc corrdatpd with sp""ific pest population levels. Once t his population/damage relati unship is defi ned . the level of acceptable damage can be oet by t he nursery manager
and this ran be used in subsequent years as the "action th reshold": t he level of pest
population at which act ion (treat ment) occurs to avoid unacceptable ddmage to the
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When the thresholds are exceeded, treatment will be implemented. For pests which
must be treated preventatively, monitoring will not be useful for determining when to
treat; it may, however, be useful for determining if preventative treatments actually
reduced pest populations or damage to the crop.

• Implement Treatment: The seedling crop, seeds, seedbed, or surrounding
environment is treated to control or prevent pest damage, using the selected treat '1lent
method(s).
• Evaluate Treatment Effectiveness:

Selected methods should be evaluated for their /fectiveness. Effectiveness will be defined in terms of the nursery goals.
i.e., whether or not human health was protected , whether or not an adequate number
of acceptable seedlings were produced, etc_ If the selected control method is a pesticide
application, effectiveness in protecting human health or the environment can be evaluated by monitoring exposure of workers before and after treatment, or by monitoring
pesticide levels in the water (surface run-off or subsurface) hefore and after treatment.
At the same time, the effectiveness in reducing pest populations or damage can, by
documentation, be evaluated by continuing to monitor pest populations or damage
after the treatment was applied and comparing treated seedlings to untreated seedlings.
Utilization of check or control plots will be helpful , especially when using treatment
methods which are new for the nursery or for a particular seedling species or stock type.
Documented evaluation may not be necessary every time a treatment is made, but
evaluations at critical times or when using a new method, or on an annual schedule, are
important. If the selected treatment method is not effective in terms of nursery goals,
then the use of the method will be examined and modified or other viable treatment
methods will be considered ami tried the next time treatments are needed .

• Revise or Amend: Pest (PM Plans shou ld be revised or amended according
to information gai ned from usc of various methods and their effectiveness. If no effecti ve
met hods exist , ,r search will be directed towards the development of new tre ..lment
methods, especially for pests for whi ch therc are no adequate control measures, or
where onl y c1,cmical cont rol met hods are available or effective. Basic research, as
well as appli cation of techniques developed for other crops, are needed . Additional or
replacement chemical pesticides may be added to nursery pest cont rol tools when a
certain pesticidc is removed from t he market, a less toxic pesticide is avai lable, or a
new pest apr ~ars that requires a specific pest icide. (See Appendix G for discussion of
Research Nceds .)

crop.

M"OI'"ring thp rrop for damage and monitoring the population of t he pest will allow
'lir ""r<r ry to determine if the action threshold has been reached. It will also provide
mf", mation about where t he pest i. located, what crops it i. damaging, how much
r1ama,r;r i. occurring. and what the pest population is doing (increasing or decreasing) .
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Development of the Alternatives

Fipnll·l

The following chart graphically displays the steps

involved in carrying out an IPM program in forest nurseries:

Nursery Goals
Produce High
Quality Seedlings

Produce Needed
Seedling Quantity

I

Protect
Environment

Protect
Human Health

CostEfficiency

I

Environmental Impact Statement

+

The team received additional input from telephone conversations, letters, and responses to
newsletters. These are the alternatives that people suggested:

Develop Annual lPM Plan for each pest, including:
-Compile IOfo profile for each pest
(Le. biology, life cycle, control trial results, etc.)

1+1 I+-

-Identify and analyze available control options

Revise or
Amend

-Select method that best addresses nursery goals
-Document decisi.>n aDd rationale

I

+

•

Preve ntative Treatment(s)

+

I

~

~

Action Threshold
Exceeded?

~

I
I

....

yea

I

Evaluate Treatment Effectiveness

~ yu

Docul1lcnt

•
•

I....

f"'f

Effeclive?

....,.
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Document

~

....

no

•
•
•
•
•
•
•

Continue current pest management program (No Action)
Don't use chemical pesticides
Develop a thorough integrated pest management program
Use only chemical pesticides to control pests
Use only biological methods to control pest.
Use only cultural methods to control pests
Let private nurseries provide seedlings for the Forest Service.

The Forest Service is requi red by law to evaluate the consequences of "no action". The law
defines "no action" as not implementing a new program , that is, not changing current pest
management practices. The proposal to continue current pest management practices is the
"no action" alternative .

AlteI;natives Considered but
Eliminated From Detailed Study

Monitoring·based Treatments(s)

Monitor
Pest andlor Damage

"'" Treatment
Implement

[n June 1989, the interdisciplinary team met with employees and the nursery management
team at the Lucky Peak Nursery. Nursery employees generated 47 comments which addressed
varying aspects of nursery management. Personal contact with individua l employees was
fac ilitated by the Nominal Group Process, which is described in Appendix A. The team also
held an evening meeting to which neighbors and interested individuals were invited . No
neighbors or interested parties attended the meeting.

~

After initial analysis , it became clear that some of the a lternatives would not control pests
or were not practical for other reasons, and they were dropped from further consideration .
These alternatives were dropped:
• Use only cul t ural methods to control nursery pests
• Use on ly biological methods to control nursery pests
• Use only chemical pesticides to control nursery pests
These alternat ives were d ropped because they allow the use of on ly one control method to
manage pests. We kn ow from experience t hat use of cu ltural methods alone or biological
methods alo ne do not currently cont ro l many nu rsery pests (see Chapter [V Nursery Pests).
Additionall y. Ont' method used continually may become ineffective or be very limiting (e.g.,
the re may I", ,,"ly a few slrategies under one method). [t is impractical to rely on a single
control mrf hml for the management of a nursery. For t he rea.'O" S listed below, the t hree
alternati ve. allowing onl y one conlrol method were dropped from fur ther consideration .
11·9
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• Pest problems may not be controlled by the one method available under the alternative. For example, some diseases are best reduced or prevented by combining a cultural
treatment such as density control with fungicide applications. Under the alternatives
that propose using only cultural controls or only chemi cal treatments, needle diseases
may not be effectively controlled , thereby reducing seedling quality and production
goals.
• Pests can build resistance to a method if it is used continually and exclusively.
• Previous nursery management experience has shown the control of pests with only
one method often is ineffective and costly. A combination of control methods has been
shown to be the most effecti ve and efficient way to control nursery pests.
• Pest problems vary between nurseries; a serious pest that is controlled by a cultural
treatment in one nursery may be uncontrollable with the same cultural treatment in
another nursery.
Another alternative suggested was to contract the growing of seedlings to private nurseries.
This alternative was dropped for the following reasons:

Description of the
Alternatives Considered in Detail
This section describes the three alternative programs for managing pests at the Lucky Peak
Nursery. The philosophy behind all tbe alternatives is to control pests when necessary to
produce quality seedlings, while protecting human health and the environment.
These alternatives were developed from the issues discussed in Chapter 1 and Appendix A.
The three major issues identified are human health, envi ronmental quality, and economics.
Under each alternative description, there is a discussion of how the alternative responds
to the issues. Each of these issues is also discussed under a sub-heading in the alternative
descriptions. The alternatives involve the use of mitigation measures to protect human
health and environmental quality. (Mitigation measures are activities or decisions designed
to prevent, reduce, or compensate for adverse environmental impacts.) Mitigation measures
are discussed later in this chapter. A more complete discussion of proposed monitoring
programs is in Appendix E.

• It is beyond the scope of this E[S .

All three of the alternatives contain components of an integrated pest management program.
Alternatives Band C incorporate a documented decision-making process, as well as a full
range of control methods. Alternative A contains an undocumented decision-making process.

• A nationwide analysis has already been completed to determine the number of
seedlings that can be grown by private nurseries for the Bureau of Land Management and Forest Service. The analysis included a cost comparison of private nurseries
versus Federal nurseries. The studies show the number of seedlings grown nationwide
in pri vate nurseries increased from 6.5 million in 1981 to 24.4 million in 1987, while
Federal nursery seedling numbers decreased from 162 million in 1981 to 112 million in
1987. [n addition , several Federal nurseries that were not cost efficient were closed.

Continue Present Pest Management

• T he use of chemical pesticides is not an issue limited to the Forest Service, but one
also challenging state and private nurseries. Shifting the responsibility for growing the
seedlings does not eliminate this issue; it simply transfers the issue to private industry.
The consensus of t he private nursery managers contacted by the interdisciplinary team
was that the issues of human health and the environmental effects of chemical pesticides
were already bei ng voiced by adjacent landowners.
• Private nursery cont racts will not be affected by the Nursery E[S preferred alternative.

II- fO
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Alternative A - No Action

This alternative would permit the use of all pest control methods for controlling weeds,
insects, diseases, and animal pests in the nursery. This is the current pest management
practice at the Lucky Peak Nursery. Alternative A is somewhat responsive to t he issues
because it would allow t he use of all pest control methods. It does not respond well to
the issues of human health risks or environmental quality concerns. However, all laws are
followed and label requirements met . Alternative A is the "no action" alternati ve.

Decision-Making Process
The manager would usc an undocumented decision-making process to select t he cont rol
method and time of application . Documenting all decisions for each pest treatment would
not be required . Decisions would be bast'd on nursery pest control experience as well as
current nursery research fi ndings with li nll ted emphasis on monitoring plans to determine
pest levels, damage . all d res ult of treatment . This means that treatment alternati ve, all
decisions outlini ng how to assess pest population levels or crop damage, and the rationale
for t hem would not be t rackable.

II- II
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Control Methods

Human Health Risk

All biological , chemical , and cultural controls would be permitted. The most effective and
effici ent chemical and cont rol methods would be used. Control methods used would continue
to cbange, based on new research and technology, review of ex isting methods, and public
need.

As in all alternatives, human health risks would be a concern when selecting a control method .
Under this alternative, all control methods would be studied, before use, for potential effects
on human health . There would be no risk from chemical pesticides, but there is the possibility
of increased risk from the use of cultural techniques. Under this alternative, there would be
no need for a human health monitoring plan for exposure to pesticides.

Human Health Risk
As in all alternat ives, human healt h risks would be a concern when selecting a control metbod.
Under t his alte rnative, all cont rol methods would be studied before use for potential effects
on human health and would be implemented based on current Forest Service regulations,
Forest Service Handbook, and existing Lucky Peak Nursery safety plans. There would be
no trackable human health monitoring plan under this alternat ive.

Environmental Impacts
Adverse environmental impacts would be minimized through the plans and mitigation measures described in t his EIS. (Mitigation measures are discussed later in this chapter; monitoring plans are discussed in Appendix F.) Uncertainty about the impact of a control
met hod on t he envi ronment would be balanced with the impacts of not producing and not
plant ing t he trees. Existing environmental monitoring would be continued .

Environmental Impacts
Adverse environmental impacts would be minimized through the monitoring plans and mitigation measures described in this EIS. (Mitigation measures are discussed later in this
chapter; monitoring plans are discussed in Appendix E.) Uncertainty about the impact of
a control method on the environment would be balanced with the impact if trees were not
planted and not produced.

Economics
Seedling quality standards would be met, but production goals may not be met due to
seedling losses, primarily [rom disease. Costs of the control methods would exceed nursery
budgets in the short- and long-term. There would continue to be a need to employ hand
weeders; there would also be a need for pest scouts .

Econom.ics
Seed ling quality standards and production goals would be met . Costs of the control methods
would not exceed nursery burlgets in the short- or long-term .

Alternative B

Biological and Cultural Controls Only
o Chemical Pesticides

This alternati ve would perm it t he use of only biological and cultural methods to control unwanted weeds. insects. diseases. and a nimals in the nurseries. Chemical pesticides would not
be used . This alternative responds well to the issues of human health risk and environmental
quality, since the re would be no risk from chemical pesticide exposure.

Alternative C

Integrated Nursery Pest Management
Permits all methods of pest control , biological , chemical , and cultural, for control of weeds,
in.ect., diseases, and animal pests. Thi. alternative responds to the issues because it permits the use of all control methods, with ,n the framework of a documented decision-making
process. The issues of human health and environmental quality are addressed through monitoring programs and mitigation measures. Mitigation measures designed to prevent , reduce.
or compensate for harm to the environment will be placed with this alternati ve. A trackable environmental monitoring program would be implemented. This is the Forest Service's
preferred alternative.

Decision-Making Process

Decision-Making Process
Under this alternat, ve, nursery managers would use a chronicled deci. ion-making process to
select the control met hod and when to use it . There would be an emphasis on d eve lop i"~ and
using a monitOring plan to determine how to assess pest popula tion levels on crop damage.
This proce.. i. illust rated in Figure II- I.

Under t his alternat ive, t he nursery manager would use a documented decision-making process
to incorporate the tenets of integrated pest management which include an emph asis on reco rd
keeping systems. This doc ument ing process is illustrated in Figure II- I. T here would be an
emph asis on developi ng a moni to ring pl an to determine how to assess pest populations and
crop damage.

Cont rol Methods

Control Methods

All hiololl;i .. 1 anrf ru l ural methods wou ld be permi tted. Chemical pesticide. would not he
userf . Thr mo effective and efficient biological and cu lt ural methods availa ble would be
llserf . ('"n' ",I me hods used wou ld continue to change, based on new research and technology,
revirw of r,,,ti ng methods. and public need .

All biologi cal, r h,·mical. and cult ural methods would be permitted . If no effective or economical non-r he",i.-" I methods exist, chemical pesticides would t hen be used . Control methods
used wou ld roll' inlle to change, based on new research and technology, review of existi ng
methods. 11",1 J!lIhli c need . All control met hods wou ld be st udied before use [or potential d -
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feets on human health and will be implemented based on current regulations, Forest Service
Handbook, and existing Lucky Peak Nursery safety plans.

Human Health Risk
As in all alternatives, human health risks would be a concern when selecting a control method.
Under this alternative, all control methods would be studied for potential effects on human
bealtb before use, and a trackable human health monitoring plan would be followed. (See
Appendix E.)

Summary of the Comparison
of the Effects of the Alternatives
Human Health Risk Manual and Mechanical Methods
Column 1
• Most mechanical and manual practices are currently directed at weed control.

Environmental Impacts
Adverse environmental impacts would be minimized through the monitoring plans and mitigation measures described in this E[S. (Mitigation measures are discussed later in this
chapter; monitoring plans are discussed in Appendix E.) Uncertainty about the impact of a
control method would be balanced with the impacts on the environment of not producing
and not planting tbe trees.

Economics
Seedling quality standards and production goals would be met. Costs of the control methods
would not exceed nursery budgets in the short- or long-term. There would be a need to
employ or reassign personnel to implement [PM programs.

Comparison of the Alternatives
Table II- I compares the most important characteristics of the alternatives. Characteristics
that are not presented here are not considered to differ substantially among the alternatives.
One of the important differences among the alternatives is the decision-making process that
would be used to decide if, when, and how to treat pest problems. The different ways pest
management decisions are made is discussed earlier in this chapter in the section on decisionmaking for pest management. Another important difference among the alternatives is the
control methods available to the manager. Some of the alternatives allow the use of the full
range of methods; ot hers restrict what can be used .
Table 11-2 compares the t hree alternatives based on the issues presented to t he interdisciplinary team . II uman health and environmental quality are straightforward ; the goal is to
protect health and the environment as much as possible. The issue of economics is not as
clear-cut . Some people want the nursery to provide as many jobs as possible; others want
the nurseries to be managed as cost-effi ciently as possi ble. Economic concerns are expressed
in Table 11-2 under the headi ng. of cost-effi ciency, number of people employed, and seed ling
production. Se<>d ling quality standards would be met under each alternative.

• Manual weed control could result in sprains, sun exposure, heat exhaustion , and back
injuries.

• Mechanical weed control could result in personal injuries from equipment operation .
• Alternative A has a low human health risk from mechanical and manual methods because
herbicides are the primary means of weed control. There would be less use of manual and
mechanical weed control methods and, therefore, less risk.
• Alternative B has a high human health risk from mechanical and manual methods, because
herbicides are not used and manual and mechanical methods would be used extensively.
• Alternative C would have a moderate human health risk from mechanical and manual
methods because combinations of manual/mechanical and chemical methods would be used.

Human Health Risk Chemical Pesticides
Column 2
• Alternative A has t he potential for moderate to high human health impacts from pesticides.
There is a high probability for unwise use of pesticides (unnecessary applications , poor timing
of applications , use of more toxic products) in Alternative A than in Alternative C due to
the possible lack of plann ing and analysis prior to pesticide use.
• Alternative B has no ris k because chemical pesticides would not be used.

A na""li ve . .. mmary of t he comparison of effects between the alternatives is provided fol lowing Tahl ~ 11-2. The summary provides rationale and examines subtle differences within
the broa,f categories of the table.

• Alternatives C has moderate to high human health risks from pesticide use because planning and analys is would occur prior to using them. Evaluation of different treatment options,
monitoring of pests or damage, timing of pesticide applications, and careful selection of products frequently reduce the number and toxicity of chemical pesticide applications . Human
health monitoring would be more extensive than in Alternative A. A documented human
health mon itoring plan will be written as described in Appendix E.
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Table 11-2

Table 11-1

Comparison of the Characteristics
ofthe Alternatives for Tree Nursery Pest Management

Decision
Making
Process
Alternative A

Undocumented

Control
Methods
Permitted
All Biological ,
Chemical, and
Cultu ral
Methods

Alternative B

Documented

No Chemical
Pesticides;
Biological and
Cultu ral
Methods Only

Alternative C

Documented

Biological and,
Cultural Preferred ;
All Biological,
Chemical , and
Cultural Methods
Permitted

Comparison of the Effects of the Alternatives
on Nursery Pest Management Issues

Alt .

Human Health
Risks

I
I

I Manual and I Chemical

I Wildlife

Adverse Effects
on
Environment

I Mechanical I P..ticid.. I
I
I
I
(Baseline for comparison is Alternative A)
I Column 1 I Column 2 I Column 3
I Low
I High
I High
A
I
I
I
B
I HiSh
I None
I Low
I
I
I
C
I Moderatc I Moderate I Moderate

Economic
Considerations

I Woter!

I Cost-

I NIUIIber

I Soil
I

I Efficienc,
I

I of People

I SeedliDS
I ProductioD.

I Emplored

I

I
I
I
I
I
I

I
I
I
I
I
I

I
I
I
I
I
I

I
I
I
I
I
I

Column 4
Moderate
Moderate

Lo"

Column 5
High
Low
HiSh

Column 6
Low
HiSh
Moderate

Column 7
High
Low
High

Adverse Effects on Environmental Quality Wildlife and Fisheries
Column 9
• Alternati ve A poses greate r risks to wildlife and fi sheries than the other alternatives because
of the frequent use of che mi cals with toxi c qualities and no documented decision-making
process. Without a trac kable decision -making process, there ex ists a highe r probability of
unwise use of pest icidesunnecessary applicat ions. incorrect timing of applicat ions, and use of more toxic products .
• Alternati ve B has a low risk to wildlife and fi sheries because che micals will not be used.
• Alte rnat ive C has moderate to high risks to wildlife and fisheries. Chemicals with inherent
acutely toxic qualities would be used, but because of a chronicled decision-making processes,
planning and ana ly,is wou ld occur prior to usc of pesticides. Pest monitoring to avoid
unnecessary lrcatnlt'nt s, corr ct t iming of applications, and proper selection of products
frequentl y red1lce tI,,· IlI1111ber and toxicity of chemical pesticide applications.
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Adverse Effects on Environmental Quality Water and Soil
Column

Economic Considerations Number of People Employed
Column 6

~

• Alternati,.., A has moderate adverse effeds on soil and water because a range of chemical pesticides with varying persistence and leaching ability will be allowed , and chemical
pesticide use is determined by an undocumented decision-making process.
• Alternative B has moderate adverse effeds on soil and water because of potential for
increased erosion and soil compaction . The other control methods would have very minor
effects on soil and waler.
• Alternative C has low 10 moderale adverse effecls on soil and water because, although
a range of chemical peslicides with varying persistence and leaching ability will be used,
pesticide use will be delermined hy a documented decision-making process, which may reduce
the frequency and loxicity of chemical peslicide application.

Economic Considerations Cost-Efficiency

• Alternative A would result in relatively low employment because the primary workers
involved with pest control would be 1 or 2 chemical applicators, plus a few hand weeders.
• Alternative B would result in relatively high employment because numerous workers wou ld
be hired to weed by hand, several to monitor pests and biocontrol agents, and sevoral to
perform additional cultural control adivities.
• Alternative C would result in low to moderate levels of employment than in Alternative A
because some hand weeders, I or 2 chemical pesticide applicators, and 1 or 2 people working
with the IPM program would be needed.

Economic Considerations Seedling Production
Column 7

Column 5
• Cost-efficiency is defined as being able to meet produdion goals for t he least cost. Quality
standards would be met in all alternalives, but t he quantily of seedlings produced may differ
among Ihe allernalives.

• Alternatives A and C would result in high seed ling produd ion because all mel hods wou:d
be avai lable to control pests effedively. A minimum number of seedlings would die or be
culled because of pest damage.

• Alternalive A would resull in high cos I-efficiency because use of all methods, including
pesticides, would be allowed .

• Alternati ve B would result in low seedling production ; first-year seed ling losses would be
significant due to soil-borne diseases which currenlly are controlled only by fumigalion ; some
other pests, currently controlled only by pesticides, may also ki ll or damage seed lings.

• Alternative B would resu lt in low cost-efficiency because t he most cost-effi cient lools,
chemical pesticides. could nol be used . Seedling production goals would nol be mel, because,
at present, non -chemical pesticide methods for controlling >lOme insects and diseases at Ihe

The Preferred Alternative

nursery are no available.

• Alternative l mighl . at times, result in somewhat lower cost effi ciency Ihan Alternative A.
for example. !!Omc rcalments mighl be more ex pensive 10 implement , but will be selected
because of 0 her at ribules deemed more important t han cost (e.g_ safer to use, or less toxic
to wildli fe ). In many cases.however. a chemical t reat ment would be selected, resu lti ng in
high cost effkienry.

Altern"tive C is the Foresl Service preferred alternalive. Regu lalions require Ihe Forest ervice 10 identify a preferred allernalive in Ihe DEIS, and also 10 selecl a preferred alternalive
in Ihis FEIS (final environ menIal impact statement) (U .S. Government 40 FR 1.502. 14e).
The interdisciplinary team evaluated the allernatives , considered Ihe public's comments, and
recommended Alternat ive C as Ihe preferred alternative. The forest Supervisor reviewed Ihe
recommendation with his staff and also identified A1ternali ve C as t he preferred a llernali ve
in this Final EIS.
This altcrnali \',' will permil the Foresl Service 10 fulfill ils slalulory mission and responsibililies, corl'id"rin g ('conomic, environ menIal. and lechnical fadors . The preferred alternative
al so respoml .. to thl" issues.

II-I
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Under the preferred alternativE'. all cOl1 trol 11I,·,llwl o,; . nlitllral ( whi ch in cludes manual a nd
mechanical). biologi cal, and chemi ra l . 1I1 it ,\" lit' IIM',I : hO\\T·\'rr. earh nursery wou ld make
better use of non·chemica l m et hod ~. wl1f'1I I",.. o,; illlt ·. ;lII d .1 f·tivrly look for oppo r tlJniti e~ to
reduce reliance on chem ica l pesticidps,

Mitigation Measures
Mitigation measures a re activ i tic~ or cfrcisioll!, dt':-;i,l.1, III ·" to IJff' v('nt, reduce . or compe nsate for
adverse environmental impacts. Tht'" m iti,g:al iU11 "11'il~ lln'!' prrsented he re are hased on Forest
Service policy, nursery operatio n anJ f'l lrrP ll t ~il f.. ly pra" tict"'~. safety p lans. information in
the research li teratu re, and the fielrl eX lwri"llf'l' of Forpst Ser vice nursery managers and
employees. For the most part , the mit igatioll IIlI'a~ lI rt ':-: iln' J,Jrf'sented by pest control method.
This is done because t he three cont-ol I1wt hud, (Ioiulu,gi,·a l. che mi cal, and cultural) a re ve ry
different , and therefore present a very dHrf'rPllt ~d, of possihle impacts.
These mi tigation measu res a re to hf' ap pli,'" ill ;"lditil)l1 to Best Management Practices
(BM Ps). BMPs O\ re met hods. measu rps. ur prill'tin's dl'signed to prevent or reduce water
pollution . Not limited to structu ral or lIulI ~ tnlf'llIr;.J nllltru)s and procedures for operat ions
and maintenance. they a re usuall y app lif', 1 a.o,; a ~y:-; ft ' lIl of practices rat her t han a single
practice. This preventive approach helps tu in'uid hiolo$!;if'a! or chemical contam.ination of
surfa.ce or groundwater. For example. px,'pss waitT 1'II11111r from nursery fields is controlled by
collection systems which sp ill onto waterwitY' wit. h wilt.-r-toINant vegetation t hat absorbs
the moisture.
Those mitigation measu res that art" dpsiglwd to protl'l'l IIIIman healt h a re based on the H'I·
man Health Risk Assessment (Append ix IJ). U..[, 'r [.. I.hi, appe ndix for a detailed discussion
of the scientific basis for t hese mitigatiull IIwas llfI-'S.

• operationally feasible
• most cost efficient
• most effective in controlling tlw I'e,t

Human Health Risk Management
Each nursery will have a plan for managing hUllla n Ilt'a lt h risks. The plan will include:
• Project Risk Plan - includc" t l... i<i"lIti~ration of needed personal prot , ctive
equipment , specific information and [rainin,g (i ncluding first aid) , supplies, scheduled safety meetings, and awan'TIt·ss uf hazards.
The hasic reference is the Fllrt'st S" rvi ce Handbook 6709.11 (Health and
Safety Code Handbook) . This will in.-in<ie a Safety and Health Hazard Analysis
(Form FS-6700-7) for each control II wt hud .
• Hazard Communication Program tu .... mpl y with the OSHA Hazard Communication Standard (HCS) 29 C FH 1!1I0. 110U.
• Nursery Health , Safety and Wpll,wss 1'1 ,," - this will focus on ways to prevent
accidents and illness a mong nurst>ry wurkt·rs.

Environmental Monitoring Plan
Each nursery will have a n environmentallllolli turill l': I'lillI . The plan would include water and
soil quality moni toring procedures and standa"ls, n" prirpll1e nts for notification of adjacent
landowners, a nd record-keeping guides. S.... Appe,,,lix E for additional information.

Training

Mitigation Measures
For All Control Measures

Nursery managers, assisted by Forest Servin· J,Jt"r~tl lIl1 t' 1 from the Timber Management and
Pest Management units, wi ll be res ponsihle fur pruvi din.o: t ra ining to assure t hat :

These mitigation measu res are appl icahle to all ... ",I.ru lllwthods and apply to all alternatives.

• e mployees acquire a working k,lUw l.·<i,g.· uf t hp process for controlling pests in
the nu rseries ,

Treatment

• information exchange takes 1'1" ... · wh"n new or modified control methods a re
developed that show pote ntial fur 1II0rt' wid.·spread use .

• A. no-trealrnt"'n

IJr

de ferred t reatmf'uLupt iull will iII' "ollsidf' red for all pest control activities .

• Trratmrnl .. ltrrni\tiv~ would bt'" anal yzer! IIsillP; 1.11t' following criteria:
• Imnimize huma n health risk
• I~a..~t e nvironmental impart
II· til
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Mitigation Measures
For Biological Control Methods
These measures apply to a ll the alte rnali vp, ;11 '.1 "'01,1.1 I... pllt into e ffect any lime a biological
conLrol is used.

• Do not fumigate with me thyl brol!lide
property.

+ d,lo"'pi..,.ill

within 100 feet of residential private

• No e mployees or contract workers will I,,· p"nllitt<-" tu work within 50 feet of a nursery
seedbed fumigated with dazomet for :1 days. V,· hid .. and foot traffic through the 50-foot
buffer zone is permitted.
• Do not fumigate with dazome t within !i0 f,·, ·! of " 's id" 'ntia l private property.

Regulatory Procedures
All Forest Service uses of biological control 11,..1 h,,,ls will Iw in cooperation with the US DA
Agricultural Research Service or under illd i"idllit l. appruvf'r! state programs.

Notification
If applicable, nursery managers will inform d"wlI:-;l n'ftm wale r users who could be affected
by biological contamination of sudan' or gruund w af l 'r.

Mitigation Measures
For Chemical Pesticides
The follow ing mitigation measures apply tu a ll " It"rllativps that include the use of chemi cal
pesticides (or control of weeds. insects, di sf'a."lt '!-I. allil animals in the nurseries. These m_itigation measures would apply to a ll alternativps ,." .,',,! Alt"rnative B (No C he mical Pesticides).

Notification and Restriction
• Downstream water users and adjacpnt la,,,low,I<''' who cou ld be direct ly affected by drift,
water transport from normal operations. or a n ''''''id''nta l spi ll. will be notified prior to the
chemical application.
• No employees or cont ract workers will bp 1"'flnitt", 1 tu work wit hin 100 feet of a nursery
seedbed fumi ga cd with methyl bromidp + .-i,loropinin for 3 days or until the tarps are
lifted . Vehicle and foo t raffic t hrough t lw Ino-rool I"df"r zone is permitted .
• Tarps ,hould hI' lif ~d from methy l bromid,· + "hloropinin applications whe n a minimum
number of rmp' oyet"S Of contrar worker~ a n" pn'!"t ' llt .
• If arp. orr hftrd during regu lar work huurs. a ll "llIployN's or cont ract workers not engaged
in ;up hh me will be mov d lIpwiOfI and away frol1l t l,... tarp li fting.
• AfLrr fllm'J(a ion, lar" in egrily wi ll hp moni!,o"'d rlHl ti llf'ly for tears or leaks.

Protecti ve Clothing
• AppropriatL protective clothing will bp wo", hy all workers.

Regulatory Procedures
• All applicable local, state and Federa l laws. ind"ding the labelling instructions of the
Environme ntal Protection Agency, will be strid ly rollow~d.
• Pesticides will b e applied within the pr~, ..,.il ... d t'nvirunme ntal conditions stated on the
label. This includes considerations of relat iv.- h'"l1idity. wind speeds, and air temperature,
when determining the t iming of applicat ion in "'I"tion tu drift reduction .
• Use pesticide formulat ions that contain onl y i,,..r! ingn·d if·nts recognized as generally safe by
EPA, or which are of low priority for test illg hy EPA . 11" '"f other ine rt ingredie nts (identified
by EPA as a high priority for testing or thos<' that Ira", ' I""'n shown to be hazardous) requires
full assessment of huma n health risks in curpural.,·d in to t l,.. NEPA decision-making process.
• Water quali ty mon itorin g for detection of p,·sl.i,·id, · n'sidups will be conducted. Monitoring
of a pesticide's appli cation wi ll be condlll'lt·d to dd"rllline if mitigation measures a re I )
being observed , 2) e ffective in maintaining wat,.,. ,,,,,,Iity a nd soil productivity, and 3) in
compliance with state water quality sta,"la rd , a nd p,·sti.. id p label requirements.
• Pesticide use will be conducted in accorda n... · wi !h din·,·tio n in Forest Service Manual 2 150
( Pest icide-Use Management and Coordinat iun ). T his d..ti,IPS t he aut hority for Forest Service
use of pesticides (th e Fede ra l Insecticide, Fnngi, id,· . a," 1 Rodenticide Act) . The objectives
a nd responsibilities of the diffe rent adlllinist,.at iv,· I" w ls a rc documented. This di rective
includes t he requi re ment for e nvironn",nt,,1 "o'·" III'·ntatiun. safety pl a nning, and t ra ining
when pesti cides arl' used .
• Forest Srrvin' lI and hook 2 109. 14 (P,·sti,·id, ·- II,,· Ma llagf'mc nl and Coordi nat ion Handbook) will b .. " "." to direct project plallning. Tlds ..,t" hl isllf's proced ures to guide manage rs
in planning. or~;llli z i n g . conducti ng. and rt-' pol' li ll J( 1 H'~t idtl .. lise projects.
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• Standards and guideiines in Forest Servic~ Hallolhuok 2109.12 (Pesticide Storage, Trans·
portation , Spills , and Disposal Handbook) will Ill' 1Ilt't. This defines standards for storage
facilities, posting and handling, accountability. alld trall' portation. It covers spill prevention,
plannjng, cleanup, and container disposal rt'fJUin' l11t'lIt:-l.
• Forest Service Handbook 2109.13 (Pestirid,· Proj, ·,·t PPrsonnel Handbook) will be used
to define responsibilities and personnel n....d, all d traillillg needed for pesticide application
projects.
• Project safety will be gu:ded by Forest S.. rvi ... · Ha llolhuok 6709. 11 (Health and Safety Code
Handbook, Cbapte: 9) . This directi ve pstahli,lw, till' hasic safety rules, as well as storage
and disposal safety aspects. References and pllhli,·"t ioll' to aid in worker safety training are
also identified .
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Human Health Risk Management
• Workers (both Forest Service and contract) who klluw that they are extremely sensitive
to pesticides will not be assigned to application pruj,·,·t,. Workers who display symptoms of
extreme sensitivity to pesticides during appli.-"tioll will h.. removed from the project.
• For chemical pesticides with moderatt' and hil!;h ri' k', lIursery managers will develop new
worker and chemical use schedules to reduc~ wurk .. r "xpU'l"e to these chemicals. See Chapter
4 and Appendix D for a discussion of Margin of S"fdy. The new schedules may include one
or all of these options:
• lengthen reentry times for work .. rs
• wear appropriate protective rlothilll!;

• The nursery will provide guidance as appropriat~ in till' form of Project Safety Plans, Environmental Monitoring Plans and Public Contact Plan,. This is where specific requirements
for equipment standards, training and quality nJlltrul . and safety needs are identified for
pesticide use.
• Pesticide Applicator Licensing and Traininl!; will Ill' used as a quality control measure.
Training and testing of applicators covers law, ami ,af.. ty, protection of the environment,
handling and disposal , pesticide formulation s alltl appli"ation methods, calibration of devices,
use of labels and data sheets, first aid , symptulIl' of p~,t iride exposure, and other activities.

• reduce worker exposure periods to dlt'mil'al pesti cides

• reduce chemical pesticide appli"atiull rat .. s
• reduce the number of chemical Iwst i,·i",· applications
• self-contained mixing devict's
• enclosed tractor cabins

• Material Safety Data Sheets will be loraktl ill nllrspry office and in pesticide storage
facilities and made available to workers. Th",.. pruvid .. physical and chemical data, fire or
reactivity data, specific health hazard informa ion . ' pill or leak procedures , instructions for
worker hygiene, and special precautions.

Training and Safe Practices
• Precautions will be taken to assu re that eq ll ipllwllt 1I, ..d for transport, mixing, and application will not leak pesticides into water or ,oil ..., r""lIir ..d by the Project Risk Plan .
• Are... used for mixing pesticides and clt'allilll!; ~'I',iplI,..nt shall be located where spillage
will not run into surface waters or result in grollll tl wat"r contamination as required by Forest
Service Manual 2109. 12.
• Chemical w..ed control within the buff.. strip" alulIl!; pt'rennial streams will be limited to
hand-spot application .
• Fumi,;,," gas I vel monitoring will be cont illlwd ,)'"illll tarp lifting.

Mitigation Measures
For Cultural Controls
This mitigation measure applies to all altt'rnat iv.., .

Human Health Risk Management
• A Project Risk Plan will be developed whid, will illrlude a Safety and Hazard Analysis
(F -6700-7).

Mitigation Measures
For Adding and Replacing Chemical Pesticides
• The nursery manager will seek publi c input on t l,, · l"u)Josal.
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• A human health risk assessment will I,.. prpl'''''·.! fur till' add itional pesticide,
• Interdisciplinary specialists will analyzp till' "lIvi"""""lItal impacts of using the additional
pesticide,

Regi on 4 fE IS

3

• Considering resu lts of the risk assessmell t alld tilt' "lI vi runrnf>ntal consequences , the nursery

manager will identify the appropriate NEPA ,J""""lt'lltation to be prepared,
• The nursery manager will dired preparatiun "f tilt' d,,"',mentation and see that it adheres
to the princi ples of Integrated Pest Manag"II" ·lIt . ill lIIaking a decision to add or replace a
chemical pesticide.

(,pO
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Chapter 3
Affected Environment

such as bitter brush , grown for wildli fe habitat improvements. The land surrounding the
nursery to the north , east, and south is administered by the U.S. Army Corps of Engineers;
Idaho State Highway passes t he nursery on the northwest side; to the east is Lucky Peak Lake,
an impoundment of the Boise River; and adjacent to the nursery's southwestern boundary
is a Bureau of Land Management parcel and private land. See the Lucky Peak Master Plan ,
Technical Appendix Volume 2, Plate 3·6; this is a document prepared by the U.S. Army
Corps of Engineers and will be referred to as LPMP.

Social and Economic Conditions
Community Information

Introduction
This cbapter describes t be environment at the Lucky Peak Nursery. [mplementation of any
of tbe proposed alternatives could affect or be affected by resources at tbe nursery. These
resources include:
Tbe Social and Economic Conditions:

Community [nformation
Economics
Cultural Resources

Tbe Physical Environment:

Climate
Geology
Soils
Water
Wildlife
Threatened , Endangered , and
Sensitive Plant and
Animal Species
Fisheries

The Biological Envi ronment :

The Lucky Peak Nursery is located in a rural , agricultural area of Ada County, about fifteen
miles east of Boise. The population of Boise is about 103,000.
The dominant local industries are livestock grazing, logging, and raising agricultural crops.
The Boise State University, the Boise Interagency Fire Center, and the Boise-Cascade Corporation are located in nearby Boise, where major employment is in government, education,
medicine, services, and commerce. Unemployment in Idaho averages about six percent.
The nursery employs 6 full time and 15 part· time staff. During lifting and packing season,
the nursery contracts 90 to 100 laborers and also employs ahout 45 additional Forest Service
personnel from nearby National Forests.

Economic Information
The Lucky Peak Nursery has an annual budget of $825,000. Of this , $112,000 is spent for
pest control. A large percentage of these funds are spent on salaries and supplies in the local
community.

Pest Management :

Why Pests are a Problem
in Nurseries
Pest Control Methods Used
at Lucky Peak Nursery
Specific Pest Problems
and Their Controls

Resources at the Nursery
The Lucky Pp~k :>Iu rsery is located near Boise, Idaho and is administered by the Boise
ational For ... 1 Th~ nursery is 298 acres in size with 62 ac res utilized for production. [t has
the CApacity to produce 7.1 to 8.2 million seedlings per year. The main species srown here
are pond",,,"a and lodsepole pines, Dousl&5-fir, Enselmann spruce, western larch , and shrubs
111· 1

Recreation
The Lucky Peak Lake borders the nursery on the east and nort h: it is used for boating,
swimming, water ski ing, and fishing. A marina is localed on t he reservoir a few miles
northeast of the nursery.
Recreational deer hunting also occurs in the area.
The nursery is visited by about 2,000 people every year; many of t hese are school children
who COlli" 10 walk the Lucky Peak Nursery Nature Trail.
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A. Trai ler Pads
B. Residence
C. Residence
D. O ffice
E. Seed Freezer
F. Seed Extractory
G. Mult i-Purpose
Building
H. Cone Shed
I. Packing Shed/Coolers
J. Shop/Warehouse
K. Gas House
L. Pesticide Building
M. Long Shed
N. Private Residence

Figure 111-1
Lucky Peak Nursery
Site Plan Map
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Nearby Residences
Becau.., Ibe land surrounding Ihe Lucky Peak Nursery is largely rangeland . and much of
. is adminislered by Ihe Army Corps of Engineers, tbere are a limited number of private
residences in Ibe area. The nursery manager's residence is located along the entry road to
Ibe nursery. about 100 feet From nursery seedbeds; another employee residence is located
aboul 1/4-mile away on the northwest side of the nursery. There is also a mobile home for
fin, crew use, and is occupied during the summer. Another trailer, used 8 months of the
year, belongs to a nursery employee. Two private residences are between 1/4· and 1/2· mile
away; other residences are greater than I 12-mile away from t he nursery.

wet winter, dry summer precipitation regi me is cbaracteristic of the northwestern United
States and coincides with the normal seasonal passage of northern Pacific Ocean air masses.
(USACE, 1988)

Geology and Groundwater
The Lucky Peak Nursery is located at the border of two major physiographic provinces
which contain the Southern Batholith Section of t he Northern R. cky Mountain Province
and delineates the southern part of the Idaho Batholith. The other major division is the
Western Snake River Section in the southern portion of the Columbia-Snake Intermountain
Province.

Cultural Resources
The Lucky Peak Nursery was established in 1959 when the USDA Forest Service purchased
tbe land wbich had previously been used for dry-land farming. The first seeds were sown in
Ibe spring of 1960. The nursery is named for a nearby mountain.
According 10 Ihe LPMP the Boise area poosessed an abundance of natural resources. In the
past the Shoshone-Comancbe and Monoisb (Bannock-Paiute) speaking people used tbe area
on " seasonal basis to fish. hunt, and gat her plant food . Six historic sites of their activity
have been identified with two designated as significant and eligible for listing on the National
Register of Historic Places. These sites were located in the area of the proposed Lucky Peak
Lake (USACE. 19 ). It is believed t hat archaeological sites probably existed all along the
800dplains and t ributary streams before the dams were built.
Euroamericans entered the area in 1811 ; these were fur trappers. John Fremont explored
the Boise River basin in 1843. The first selliers soon followed , arriving on the Oregon Trail;
""",I became farmers . Miners appeared in I 62 when gold was discovered in the mountains
near Lucky Peak. Mining for gold and si lver was a principal industry along the Boise Ri ver
until "bout 1900. Logging. grazing, and agriculture have evolved as the primary components
of Ibe economy sir,fe t he tu rn of the cenlury.

Physical Environment
Climat
TIwo dim.. t~ .. w rm in Ih summer and cold in the winler, wi l b preci pitation ranging
from i It; 1l'lM) to 21. (I
). The averag annual preci pilat ion i. 16 inch s. Over balf
of th... nn,,~1 pr...-ipitAtion occurs during Ihe cooler monl hs. Summer rai nf ' is minor.
, Ionlhlr pr."p' "tion rang" from aboul 1.5 inches in J anuary to aboul .1 , J uly and
lilt'"
fl~",I ...s ""riods of several day. to several weeks are common in Ihe summer. The
111-4

The Nursery itself i. located on a bench overlooking the Lucky Peak Lake which impounds
tbe waters of the Boise River. The geologic materials beneath the nursery are granitics,
basalts, and alluvium from deposits of the Boise River, colluvium from the granitic slopes
to tbe west and conglomerates in the canyon walls, which probably relate to ancient alluvial
deposits of the Boise Ri ver. See geologic sketch, Figure 111-2.
Three wells serve the nursery and average about 170 feet in depth. According to the well
logbooks , all wells penetrated the conglomerate (cemented sand and gravel). to the contact
with the reservoir level and the well water levels. Most often t here is a two week response
period between nuctuations in t he reservoir and the well water levels. Water is also pumped
directly from the reservoi r.

Soils
Soil is composed of several t hings: many kinds and size. of particles of clay. silt . and sand;
organic matter; and soi l organi sms varying in size from lJacteria and algae to earthworms

and gophers.
The important phys ical. chemical , and biological properties of soil are text ure, structure,
organic mailer content. p H, and cation exchange capacity. A soil is classified by the proportion of different sized particles it contai n•. A loam i. a soil t hat contain. equal parts of
clay, silt, and .and. These terms refer to the . ize of the mineral particles that make up t he
soil; clay particles at(· smallest and sand particles are large.t . Varying proportions of the.e
different-sized particles produce different types of soils. For example. a . oil wi t h more clay
than . ilt or sand is referred to as a clay loam. A .oi l with more sand than clay or silt is
referred to as a sa ndy loam.
The texture of soil influences t he development of structure or degree of soi l aggregation
(the clustering of indiv idual .oil particles ). In turn , t his affect. aeration. water movement.
internal drain'J1:". root growth. and ease of cultivation, or ti lt h.
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Figure 111-2
Lucky Peak Nursery
Geologic Sketch
(Looking North)
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Figure 111-3
Lucky Peak Nursery
Generalized Cross-Section of Soils

Clay particles are very fine and tend to aggregate into a dense, heavy mass. Clay holds
water and nutrient. well but lacks pore spaces for t he movement of air. In a sandy soi l, the
mineral particles are larger and the large pore space is greater, allowing ai r to move more
&rely, but tbe small pore space that retains water is lacking.
Ordinarily. a loam soi l is tbe most suilable soil texture for agricu llural purposes . si nce il is
capable of developing soil aggregales, contains bolh large and small pore spaces, and retai ns
water for plant growth .
ursery soils. bowe,..,r, need to be sandy in texture 50 that rool developmenl is nol inhibited.
tbe soil. are easily l illed , and soil particles do nol cling to the rools when Ihe seedlings
are barvested. Sandy soils also provide optimum levels of air and water, rapid intake and
drain"«l' of water, and resi.tance 10 cornpaction by machinery.

Soil NO. 9

Soil NO. 6

Soil NO.7

I Soil NO.3 & 4 I

A soil .urvey of t be nursery was performed in 1964 by Forest Service soil specialists. According to tbei r report :
The Lucky Peak Nursery is on a lava Bow bench. It is bounded on t he west by a granitic
ridge of the Idabo Batholilb and on the east by the Boise Ri ver Canyon (now forming
the sboreline of Lucky Peak Reservoir) . The bench has been covered by alluvium of
granitic and basallic composilion. The Ihickness of t he sedimenls diminishes from west
to easl. and the area has an approximale 5% slope gradienl from west 10 east .

North End of Seedbeds

Two low . pur ridges extend into the nursery area from the upper west side. A broad
swale. probably occupied by an intermittenl stream alone time, lies between Ihe two
spur ridges. Bottomland flats are on Ihe lower east side of the area.
On the ridges along the west side. Ihe soils are composed mainly of granitic materials.
These are lighter," color and are sandier than the other soils in Ihe r.rea. The soils in
the lower part . along the easl side of Ihe nursery, are composed of " mixture of basallic
and grani tic maleriak These soils are very da rk colored and are finer texlured (more
ilt and clay.)
These relation. hips are shown in Figu res 111-3 and 111-4.
In addition 0 ' r,,<l ure and compooition, 5Cveral other characteristics of .oil are impor'.. nllo the nur.ery manager . Soil organic matter consist. of a combination of plant,
animal. and minobial residues in various stages of decomposition. as well as live organ i.ms. Orjtantr matler is important beeau5C it enhances desirable soil cbaracteristics
such as buffer rAparity. ca tion exchange cApacily. and water relention . In mO!l agrirultural "t ,,,.Iion•• the roots are left after harvest ; this return. organic matter to the
.... 1. fIe,-"",.. hf' enlire .eedling. rool and all , is removed when t he trees are lifted .
m.. na~rr' (If bareroo Iree nur5Cri • are continually trying to maintain desirable soil
or~"n,r "".tter level..
t t he Lucky PeAk Nursery. the organic malter conlent ranges
(",m J ." t .. ", i2 percent in differenl areM. whi ch is considered typical for Ihis c1imale.

Soil NO. 8

Soil NO.5

I

Soil No. 1

I ~
South End of Seedbeds

D
D

Moderately coarse

Medium

D
D

Moderately fine

Fine
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111-7

/p'/

Source : 1965. Lucky Peak
Soil urvey
Not to sca le

R.~io n
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Figure 111-4
Lucky Peak Nursery

Region 4 FEIS

Soil

I ) Dee p. medium tex tured over
mode rate ly fine text ured ~ ubso ils.
basaltic and granitic allu vium .
*3) Moderately shall ow. medium
tex tured ove r moderately line
tex tured subso il s contain ing
hardpan.
4) Moderately deep. moderate ly finc
tex ture ove r moderatel y fine to
rine subsoi l.
5) Deep. med ium text ured over
mode rately fine subsoils. and
granite.
6) Deep. medium tex tured ove r
moderatel y fine textured subsoi ls.
and g ranitic alluvium .
7) Deep. moderatel y coarse tex tured
over medium te xtured subsoil s.
mainl y gran itic alluvium.
8) Deep. moderately coarse tex tured
ove r mode rate ly fine subsoil s.
basa ltic and graniti c allu vi um.
9) Deep. coarse tex tured ove r
moderately coa r~e tex tured
s u b~oi l s g ranitic orig in .

Soils Map

6

"'Note: Soil ",,,,,hf'n iU"'I' fm", 11(13 ulwr(' ;.\
"" 2) I Jt'r flit' IiiO;/ '''UT('Y
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Soi l pH is a measure of soil acidity or alkalinity. It is important because soil pH affects
the availability of nutrients that are dissolved in the soil. The soil pH at the nursery
ranges from 5.2 to 6.0. (7 is neutral, anything above 7 is alkaline and below 7 is acidic).
The ideal pH is 5.5 to 6.5, especially for conifer nurseries.
Cation exchange capacity is a measure of the total amount of exchangeable cations that
can be held by th .. soil. Cations are positively charged ions; of specific interest here
are cations of important plant nut rients such as calcium, potassium , and magnesi um .
The clay particles in the soil are negatively charged; this allows them to "hold on" to
positively charged mineral ions. The higher the value, the more cations the soil can
holn . " higher cation exchange capacity means that the soil can hold more nutrients; it
also m~ .. ns that more pesticide residue would be held in the soil. The cation exchange
capacity ranges from 9.2 to 16.7 meq/IOO grams at the nursery, which is slightly low
compared to the ideal (10-20 meq/IOO grams) but not unusual for these soi ls in this
climate and parent materials.

The majority of the eight soils that were recognized in the soil survey are sandy loam in
texture. The eight soils were reclassed , for purposes of this report, into four soil texture
categories. In summary, the average values of soil characteristics of the four major soil
textures are:

A verage Values or Conditions
Soil Text ure

pH
(%)

Loam
Loamy sand
Sandy clay loam
Sandy loams

5. 6
5. 65
6. 1
5 . 63

Organic Matter
Capacity (meg)

3.7
4 . 03
4.03
4.08
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..."

Cation
Exchange

14.4
12. 1
12 . 1
11.4
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These four major soil textures are expected to respond only slight ly different ly to pesticide
applications due to t he simi lari t ies of t he chemical and physica l characteristics of t he surface
soil and tbe slightly di fferent physical cha racteristics of t he subsurface soi ls:

system. For the most part runoff waters are captured in the four ponds. The surface drainage
network is shown in Figure 111·5.

Soils Response to Pesticide Application

Soil

Tutares

Loam
Loamy sands
Sandy clay loams
Sandy loams

Relati.e
Adsorption
Potential

Leaching
Potential

Moderate
Low
Moderate
Low

Low
Moderate to High
Low to Moderate
Moderate to High

Water
Water is a key resource because it is inn ucnced by, and in t urn innuences. acti vities and
resources outside t he nursery. Water entering the nursery can be a source of pollu tants .
btrinlging in organisms t hat cause t ree diseases or bringing in pesticide residues from ot her
agicultural operations. There is also the potential for water to take pollutants out of t he
nursery. Tbese impacts can be affected by nursery management .
Waler also provides habi al for fis h and aqualic animals. as well as plants a nd anima ls t hat
streamside and lakeside a reas. Anaquifer found underneat h t he nursery provides water
for ...,lIs. This watN i. used for drinking as well as irrigation.

U$e

Surface Wat r
There ... a Ii ..... rram ""Ja, ent to the nursery on t he sout h side. High land reek. and the
LII(ky Peak R..... rvolT borde r t he nuTO ry on the east .ide. urface waters. drainage from
1M "n~ahoo p'p..hnr', and well pump reli r valve. drain into .evera l intermittent . tream
(0<• . - and. evrnt"ally In 0 Ihe reservoi r. Th re Me fou r const rucled ponds t hat catch the
rn.-jofily of r"noff wa[ .. f' from Ihe _dbed. before t he wa ers reach the intermittent . tre m
'ou~

or' ... "'.....on <orr ',ooally resull. from rain or rapid . nowme lt events. Cen rally, surface
a ""'jOr prohl.,m and that which d""" occu r i. main ly confined to the road

"fOIl"'" ,.. n..,
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Figure 111-5
Lucky Peak Nursery
Surface and Subsurface
Drainage Map

Fortunately, the Lucky peak Nursery applies fertilizer in split applications, that is, small
dosages. spread over t he growing season so that the material is taken up by the plants rather
than leached below the rooti ng zone.

Biological Environment
Wildlife
Wi ldlife is a unique resource at the nursery. Some wildli fe species are considered pests
requiring-control. while other species are considered desirable, and efforts are made to protect
them..i'~d encourage their use of available habitat within the nursery.

Current Condition
l ucky Peak Lake

The acreage affected by the nursery site, combined with t he physical location and the agri.
cultural nature of the management activities limits the types and numbers of wi ldlife species
found within its boundaries. The nursery administrative site consists of approximately 298
acres with 62 acres allocated to seedbeds. During most years, an average of approxi mately
29 acres are utilized for nursery seedbed production; while remain ing seedbeds are usually
in cover crop or left fallow. T he remaining 269 acres of the administrative site is maintained
in native cover .

Wildlife sp"cies which find suitable habitat in a wide variety of plant communities and stand
condi tions wil l comprise a greater portion of the species found on the nursery sites. Species
with specific habitat requirements not found at the nursery can on ly use the areas. if at all.
in a tran sient manner.

~I----4

BurtedPloe
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The intense nat llre of the agricul tu ral activities which take place on the nursery beds restrict
their use by wildlife. The degree to which habitat areas are restrictive and frequency of
management aclivi ties is a direct limitation to the numbers and kinds of wildlife found
within the nursery site. While the nursery makes up a very small portion of the surrounding
federal and private lands. it does provide habitat for many species of small wildlife. A.
would be expected. song birds and smaller members of the rodent famil y (numerous . pecies
of mice. mol('s ami shrews ) comprise the bulk of the wild life present on the nursery . ite.
Federal ali<I pri\'at " land surrounding the nursery provides habi tat for up to 375 species of
res ident ami migratory, tern'strial vertebrate wildlife (represented by reptiles, amphibians.
hirds, a nd ma nlllla ls) . A reference li st of these 5p cics is available in the Lucky Peak Master
Plan , T,'c},nical Appendix, Vol. 2.
0: ")(, , I'TII .. I1. g rass {I,od desert shrub vegetation on the terrain surrounding th e nunefY
provi d, ... h.dllt'll for n1lm('rOll ~ SpCCiC8 . lammals commonly rrequenting the Arc include :

Thl'

,m,I,' d,.,., . J."'k r., bbit. bals, trc.., and ground squirrels. Ord ', kangaroo rl\t . badger, st riped
111- 13
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skunk. rockchuck, coltonlail rabbil , weasel. raccoon. bobcal, and coyole. Wilh one exceplion
mool of Ihese species do nol regularly frequenl or inhabil Ihe nursery site. Populations of
rodochucks seem oul of conl rol and presenl a problem of sorts at the nursery.
The nursery and surrounding area provide habitat for numerous species of birds. Among
raplo... , the area provides seasonal and year· rou nd habitat for the bald cagle, red· tai led hawk .
ma... h hawk. American kesl rel, peregrine falcon. osprey. tu rkey vulture. great horned ow l,
pygmy owl and golden eagle. Insect ealing bi rds include Ihe downy woodpecker. western
kingbird, and cliff swallow. Omni vcrous species p resent include California quail. chukar.
Hungarian partridge, Stellar's jay, crows, and blackbirds. Seed and/or plant caters include
Ihe house finch. American goldfinch, mourning dove. several varieties of hummingbirds.
chickadee. evening grosbeak . western meadowlark. northern oriole, western tanager. and
Oreson junco. A diverse variely of migratory waterfowl also commonly pass t hrough the
area during annual migrations.
Amphibians and reptiles indigenous to the a rea include a variety of toads . frogs . lizards and
snakes.

R<, ion 4 FEfS

Plants
Plant species on t he Regional foresters "Sensitive" species list whkh may occur in the
Lucky Peak Nursery area include: Allium aaseae, Hydrophyllum occidentale, and Primula
wilcoziana. Populations of t hese species have not been located on the nursery.

Fisheries
T he Lucky Peak Nursery is located on a bench several hundred feet above and overlooking
Lucky Peak Lake, an impoundment of the Boise River. The Idaho Department of Fish
and Game stocks Lucky Peak Lake with kokanee salmon , rainbow trout, and bass. Cat fish ,
sturgeon , whitefish , carp, sunfish , and other species are found in the Boise River system.
See Lucky Peak Master Plan Tecbnical Appendix volume 2, 506·17 to 19 for a list of fisb
species.
Lucky Peak Lake is used extensively for fishing and boating.

Threatened, Endangered, and
Sensitive Plant and Animal Species
Plant species and ver ebrate animal species designated by either federal or State authority
as recovery species include the th reatened and endangered categories . and the forest Service
designation of sensilive. Habitat managemenl activilies for these species a re given priorily
to ensure their continued su rvival.

Animals
No wildlife species li,t"d as threatened. endange red or sensitive a re known to inhabil Ihe
nursery Of use it on a regular basis. However. some species are nalive to the general area
and are occasionally .i,;hled in Ihe vici ni ly of I he nursery.
Vertebrate speci ... d ..... ,fied in the " Endangered" stalus which are known 10 frequent Ihe
Boise ational For ... ! ar., he bald eagle. peregrine fal con . and gray wolf. P regrine falcon
habitat ~ not ava,lahl., within the immediate vici nity of t he nursery, although sightings have
occurrrd Th.. fIo ..~ R,vcr and Lucky Peak Lake are considered to be bald eagle winter range.
B 1<1 " /tl. s'/lh 101;' hav.. o(fu rr..d in t he vicinity of Lucky Peak Nursery. No sightings of
g y wolf havc h~" r"porte" in rrccnl lim.,. near Ihe nu,"e ry site. Mosl sightings seem 10
boo r r her nor h 10 h•• ate.

Pest Management
Why Pests are a Problem in Nurseries
Disease and insects in forest nu rseries, like t hose in agricultural crops. can cause significanl
damage in a ve ry short pe riod of time. Unli ke diverse ecosystems such as a forest , forest
nurse ries grow thousands of the same species of host plant (the seed lings) in extremely
close proximily to one another (20-25 seedlings per square foot), giving the pest abundant
nourishment in " small amounl of space and allowing it to spread from one host planl to the
next with easc. The age of the host al.o influences its susceptibility to pest attack ; seed.
and young plants arc ve ry usceptible to pest attack due to t he high nu t ritive value of the
seed and the succlIl nce of seedling lissue. In forest nurseries, all host plants are Ihree years
old or younger so Ihat aLlack of young succulent tissue usually involves the whole .eedling
or a large portion of it (as compared to a large tree, where the young branch tips or root
tips represent ollly a small portion of the Iree) .
In addition. clIltllral activilies to promote maximum .eedling growth . such as wale ring and
fertilizing . Cfl·at,· a ll e nvironm nt that is often very favora ble to weeds ... well ... the seed lings.
Weed seeds art· disseminated to the nu rsery in mallY ways. They are carried in on the
ve hicles. rlothing. and shoes of nursery workers and visitors; they are pumped onto the beds
in irri!("IiuII water ( IInle.. filt red out) ; and the greatest number a r blown in from adjacent
w.~·d p"Id,," rur which t h,' nllrs 'ry h
no managemenl. Some w.,ed seeds reach the eedbeds
frono ulf I... d patrhes on the nursery that arc not adequately controll d . uch patches occur
,,1011/1: ., " ',111'''. roads. fcn ce rows. and or ny patch of unmanaged ground .
111· 16
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Pest Control Methods Used at Lucky Peak Nursery

Chemical pesticides have been an important. although not exclusive, pest control tool at Ihe
Lucky Peak Nursery.

Biological Control Methods
A b~C&1 control method i. t he utili.ation of natural enemies such as predators. parasites .
and diseases 10 conlrol nursery pests. Biological conlrols can be purposefully applied or
oMuraily present . For inslance, al Lucky Peak Nu ry, skelelon weed is somewhat controlled
by a rust d.ioease which attack. Ibe planl . Several les. commonly used melbods, such as
b~caI peslicides and alleopal hy. are sli ll considered experimenlal for bareroot conifer
DUrseries.

t other oUrl!eTies (or agricullural .iles), the . elecled release of beneficial Insecls has been
used to cootrol botb weed. and nursery insecl pesls . The release of beneficial inseels i.
eoo<dioated with .tate and local weed conlrol programs, extension agents. and other Federal
..,cies. losect releases can be .ffeclive wben tbe populalion of larget weeds or iosects is
luze enou&h to . upport Ibe insecls.
Insect aduiLo and larvae can control weed. by feeding 00 flowers and/or seed •. girdling roots,
and forming gall. (.welling and malformalions) . Insecl rp.lease programs in the nursery have
met with mixed r."u ILo. However. Ibere i. an ongoing research empbasi. on Ihe development
of b~cal control• .

The disadvant~es o( biological control. are Ihe need to replace Ihe conlrol agents each year
(if the control organi.m cannol be establi. hed in the nur.ery environmenl), and Ihe intensive
moaiLoring required 10 d termine the control ~enf. effecliveness. In addilion, while Ihe
introduction o( """t·.pecific insects would be care(ully . Iudied and planned in advance, t here
is a rio of nursery seedlings bein!! da maged by the insect.

Some types of biological control agenh have been u.ed . ucces.(ully in greenhouses. where Ihe
coatrolled envi ron"",nl limits pests (rom entering and Ihe biol,,!!ical cont rol (rom escaping.
These indud~
• predatory or v..getAtioo .,di n!! insect•• olher Ihan Ih""" mentioned .
• btolo!!lul pM ,nd.. . naturally occurring microorllani. m•• uc h as (unlli and ba leria
wh .. h ... ,<01 1",,1 And procel!sed to ontrol A speci fi insecl or weed .
• btoruofinal mlff<>-organi.m• . use o( mier<>-orll"ni.m.

10

conlrol an insecl or weed

by Indunnlt ,It..... condition•. inhibiling p Ihollen A\lAck •• and prolecti n!! .eed. or

Five calegories of chemical pesticides are commonly used in foresl Iree nurseries:
•
•
•
•
•

herbicides are used 10 control weeds
fun!!i cides are used to conlrol fungi that cause diseases
insect icides are used ~o control insects
rodenli c;des are used 10 conlrol rodents
fumigants are used to control weeds, insects, and diseases

Herbicides can be highly selective and effective in conlrollin!! unwanted vegetation . In many
cases, the effecls are relatively long. lasting because the chemical is carried Ihrou!!houl the
plant ; Ihis kills Ihe rools and minimizes resprouling. The disadvanlage of '.erbicides is Ihal
Ihey can kill or damage Ihe Iree seed lings if timin!!, formulation s, and ap ,Iicalion melhods
are incorrect.
Fungicides are effective in controlling lea( and slem diseases and oflen conlrol Ihese diseases
for Ihe growing season after one or Iwo application •. The di.advanlage of fungi cides i. Ihat
Ihey can damage seedlings if ti ming. formulation s, and application methods are incorl'\.'CI.
Another problem is t hat most soilborne diseases are difficult to control wilh (ungicides.
Ro de nti c id ~'S

arc clrec tive in controlling rodents such as gophers.

Insecticides are effl'Ctive in controlling insects. fl owever. insecticides Me relatively non·
seleclive. When harmful in.ecls are killed , populations of benefi cial ' Mects are often reduced
as well. They uSllally remain effect ive only for a short period o( time.
Fumigants arc soil sterilants and are highly effective and effi cient in conlrolling all soil· borne
pest., including weed seed •• in.ecl larvae. and pathogenic (ungi . The advanlall o( a fumi!!ant
i. t h abilily to control all soil pests wilh one chemical application . en.urin!! an inilial pesl
free environmcnt (or ncw seedling•. Th di.advanlalle i. that beneficial organi.m ••• uch as
earthworms and myrorrh i.al fungi , are also deslroyed durin!! fumigalion .
Chemical pcsti,id,". iucluding herbici .Ies. fungicid :s. and fumiganl. are currenlly bein!! u.ed
al the Lucky Prak Nursery. Prc ently. 95 percent o( Ihe chemical peslicides used in the nurs·
rr i. rumillanl •. bM"d on pounds or aclill<: ingredienl applied ( ee Table 111· 1). Additional
and replan·",.."t rhe rni cal pe.ticide. would be added when cerlai n pe.licid·. are removed
(nom Ihe mark,·t . Jr... toxic peslicide. become avai lable. or a new pe.t appears Ihal rettuire.
new p~~ if'jrlf',

-.tlmlt ron« .
• 1~lnp .• thY

Chemical Control Methods

"'" of chemic I. produced by plAnts

10

conlrol or inhibil weed Ilrowlh .

T .... roo m....! <f<o.~Iop""'nt of biologic I conlrol. offers promise for Ih future.

All rtlt'IlIH " I pt''''Il. it-i''t~!' u~('d in ~ht:' nursery Are re~istere{J by t h ~ U.. Environmental Prolection \ ~"I" \. /\11 \,.alm ·nl. arc mad" followin!! m nuf elurer' label r ·.Iriclions alld
admllll"t r.III \ I' cilrpctions. Chemical pt'sticidcs i\rc usua lly applied in mixtur s with water or
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oil carriers. wetting. stick ing, or Lhickenillg agenLs. and stabili zers or enhancers. A complete
discussion of chemical pesticides is foun .1 in Appendix B.

Ta ble //I- I

Projected Average Annual Pesticide Use l
Pounds of Active Ingredient Lucky Peak Nursery2
Pe~ ticide

Fumigant.:
DazomeL (or)
Methyl Bromide
Chloropicrin
Subtotal
Herbicides:
DCPA
GlyphosaLe
Napropamide
OxyAuorfen
Subtotal
Fungicides:
Bcnomy l
Metalaxyl
Subtot al

•

Total Use

Poun~

of
Active
Ingredient

Percent
of Total

TO'llet

Pe~t

Pathogenic
fungi

Weed.

97

6300
(6300)

Nematode.

(97)

Weed.
40
5
62
24
( 69)

<I
<I
<I
(2)
Pathogenic
fungi

50
5
(55 )

<I
(1)

6424

10ll%

I Pestici'/.

jigures art based on the average annual use for the years 1985 through 1988.
Fig'HY'.s for DCPA . napropamide, and metalazyl art projected based on historical u.se

at othel' "''''.'l,.rir:<:.
2 Pesticidr .•

"",,'(ntly used. This table does not acco unt for possible additional o r replacemr"f P' -' firi des that wo uld be added if certain pesticides were removed from the
mark,.,. /,.,..... IOJir pesticides became available, or a new pest appears that requires a
"~ew p",<l lt rulr .
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Two llpplicalion lechniques are used in Ihe nursery:

Meclu&nical Equipment - This includes t ractor-mounted or tractor-towed wand or boom
sprayers or a chi I blade injedor. Wi t h boom sprayers, the booms are 6 to 36 inches above
lbe SfOUnd and use spray nozzles Ihat are designed to produce medium to large droplets
under \ow pressure. T his application tech nique is used to ensure the pesticide reaches the
~I pest and also considerably red uces drift from Ihe treated area. Mechan ical applications
....., more precise and uniform in application and are less costly than backpack equ ipment.

Badrpad: eqtIipment - This is generally a pressu ri zed contai ner equipped with an agitalion device. II i. strapped on the applicator's back , and carried while Ihe contents are being
sprayed. Backpack pes icide application in the nursery is limited to spot t reat ments or use
in sen.siti~ environmen Lal areas.

Cultural Control Methods
A cullural conlrol mel hod i. t he use of normal nur. ery praclices (such as mulching, improving
and adding soil amendments ) to make the babitat less favorable for unwanted
inseds, diseases, weed., and animals, or to prevent , suppress, or remove t hem. Cu ltural
conlrol method. include man ual and mechanical techn iques; several of which are used at t he
Lucky Peak Nursery. (See Appendix C.)
dra.iD~e,

Manual Methods
Weed. from Ihe nursery beds and nursery perimeter are removed eit her individually by hand
or by u.ing a hand tool .uch as a weed hoe.
A. in all method., Ihe timIDg of hand labor is importan t . For example, weedi ng crews are
used when weed .ped... arc ju.t emerging and t he weed top and root are easi ly pulled or
dug oul . If weed rrew. are not used until weeds a re fully developed, weeds are difficu lt to
remove, both by hand (or by tool, and often t he root is left in t he soil.
The advantage of manll,,1 control i. t he ability to remove weed. with minimal di. turbance
of nursery <eedling
Manual control can also be u d to 'spot weed" previously t reated
..,.,dbed. 01 perimctrl" However, wh n and if weeds get large, hand pulling can be very
damaging to trf'(' _,IIings in Ihe vicinity of weed roots. Another d isad vantage of manual
(ontrol i. that ,t ... Iow and cost ly compMed to mechanical, and especially compared to
chemical method, It often resu lts in re. prouting of weeds, . ince root systems are sometimes
left intact .

Animals, specifically birds, are controlled by noisemakers to frighten t hem from the seedbeds.

Mechanical Methods
Mechanical methods include the use of machines to remove or control unwanted weeds,
diseases, insects, and animals in the nursery.
Weeds are controlled using cultivators, rototillers, brush hoes, blades, and weed burners
along roads. The cultivators, rototillers, a nd brush hoes are pulled by a small tractor in the
seedbeds or along the nursery perimeter. Blading is also done using a small tracto r along
t he edges of roads.
The advantages of mechanical methods are t he low cost , the high efficiency, and the ability
to remove most root systems. The disad vantage of mechanical cont rols is t hat they are
non-selective and n damage nursery seedlings. Some resprouti ng of weeds can occur if the
whole plant is not removed.
There are no known effect ive or efficient mechanical controls for insects .
Diseases are controlled by cultivating soil to improve drainage and break up soil clumps, and
by improvi ng irrigation tech niques. Deep t illage and soil ripping can also be used to improve
drainage.

Other Cultural Controls
These include the usc of normal nursery practices to reduce or control unwanted pests. Some
of t hese activities would probably not normally be called pest management . However, we
want to list t hem here because we feel t hey can be important in preventing pests, whether
by making t he environment less favo rable for pests or by strengthening t he seed ling. We
consider preventiou to be an important part of a pest management program.

Soil Amendmf'tlts

The preventiotl of soilborne diseases and weeds is acco mplished by maintaining good drai.n~ge
and a pH that is ro nducive to seedling growth but below optimum for pathogen actIV,ty.
Soi l amcml"lt'tlts ( rnatc rials t hat a rc added to the soi l) can be used to change t he pH, such
as t he add ition of "lemcntal sulfur or limc.
Organic

flTllend lll ClIl s

arc used to promote soil ti lth , and

a."I

a conditioner. Sawdust is one

organic al1ll'JlflrnC'IlL t hat has been lIsed at t he nurser y.

In ..... t. h..,r no h.... n .ontrolled by manual methods in t he nursery because there are no
...:onomi.al. rffrrlovr manual m thod. known for the in.e I. that occur at t he tree nurscry.

0_........ how n'" ~n cont rolled by manual methods because t h re are no known effect ive
and rlIirornr "10' rol method •.
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I norgalli(' IIlill('fials. s1Ich as nitrogen a.nd phosphorus fertilizers. are also applied to ,ensure
rapid )(r,,\\' 10 IIf the seedlings. Nitrogen appli cations range fro~n 31 to 5pounds of no\r~gcn
P'" a .... .. '" Ill'" t reatment , on t he growing stock. Phosphorus IS also applred on t he .eedlrngs
at rilk!\ lip to S4 pou nds per acre, prior to sowing. The conifer st.~dlings receive II to 5
111 - 2~
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applicalions of Nilrogen. lolaling 116 to 146 pounds per acre per rotation (depending on
species).

Insects
These are the insect problems that have occurred at the Lucky Peak Forest Nursery:

Green Manure and Cover Crops
Green manure crops are ra.ised primarily for their contribution to the organic mailer content.
wlUle co'..,r crops are grown as a. way to protect the soi l from wind and wate r erosion. Bot h
Iypes of crops are lilled inlo the soil to hel p maintain its organic matter conten!. Some
disadVlUltages of using a green manure cover crop are that weeds can sometimes prosper
underneath the crop, and pathogenic fungi can colonize crop residues and build up to dam.
~ng le,..,ls. In the lalter situation, fum igation prior to sowing is ofte n necessary to reduce
pathogen. to non-damaging level •.

fulches
Mulches are used to provide weed cont rol in the first yea r of plant life, to provide frost
protection. and to conserve soil moisture.

In~ect

Severity

Frequency

Uaual n-tment

Armyworms
Several genera
of Noctuides

Many seedlings
affected

Rare

use insecticides as
needed

Cranberry girdler
moth
Chrysoteuchia

Moderate number Rare
of seedlings
affected

use insecticides as
needed

use insecticides as

topiaria

Grasshoppers
Many species

Many seedlings
affected

Sporadic

Sanitation
Sanitalion i important in preventing the spread of disease in the nursery. Some disease and
insect problems are t reated primarily t hrough the removal of affected seedlings and/o r the
needles Ibat they shed. or the removal of host plan ts in the vicinity of the nursery. (This is
discussed in more detail later in t his chapter and in Appendix C.)

Pi tch Moths
Several unrelated
Lepidoptera genera

Restricted to
shelterbelt
t rees

Common

no treatment warranted

o her Preventive Practices

Poplar Borers
Several genera of
Cerambycides

Many stems
affected in
poplar clone ban k

Common

no t reat ment warranted

Some dise...... are best preven ed through cullural practices. For example, regu lation of
seedling density reduces t he potential for gray mold ; t he incidence of Phytoph t hora root
rot can often be reduced by nol planting Phytophthora-su.ceptible species. Other practices
include the use of r""i tant/nonsu. eptible species in diseased areas and avoidance of areas
prone to pesl dama!!".

Specific Pest Problems and Their Controls
Th, IN.'Clton brirfly ,I...rr,bto!o known pest problems and met hods used to control or manage
them.
App"mt" (. for a more detailed discussion .

s....
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Diseases

Weeds

T""-e are Ihe diseases Ihal have affected seed lings al Ihe Lucky Peak Forest Nursery.

Many weed species occur at t he Lucky Peak forest Nursery. The following species have
presented the most problems.

DUeoue

Severity

Frequency

U~ual

Treatment
Frequency

U~ual

Cheeseweed

Common

fumigate beds before planting
Use mechanical and manual methods

Clovers

Sporadic

Fumigate beds before plant ing
Use mechanical and manual methods
Apply herbicides

fillarie

Common

Fumigate beds before planti ng
Use mechanical and manual methods

Crasses

Common

Cultivate fallowed fields
Fumigate beds before planting
Use mechanical and manual methods
Apply herbicides

Kochia

Sporadic

Fumigate beds before planting
Use mechanical and manual methods

Lambsquarter

Common

Fumigate beds before planting
Use mechanical and ",anual methods

Pigweed

Com_m on

Fumigate beds before planting
Use mechanical and manual methods

Weed
Charcoal root
disease
Macrophomina

Few seed lings
affecled

Rare

Specie~

7\-eatment

Fumigate seed beds
Rest and rotate cover

crops in affected beds

ph~.oli

Damping off
Pythi.m spp .
F.-ariMm spp .

Moder . te number Common
of 5eLd lings
affected

Fumigate seed beds
Rinse/wash seed
Encourage rapid , even
germination
Apply fungicides when
damage is significan

Fusarium roo' and
by poco yl ro s
F""anam spp .

Many seedlings
affected

Common

Fumigate seed beds
Rinse/ was h seed
Apply fungi cides when
damage is significant

Phylophlhor" root ro
PhrJIophthoro
spp .

Few seedli ngs
affected

Rare

Fumigate seed beds
Apply fungi cides when
damage is significant

lorage mold5<-...,r,,1 ~.n. r a

few s dlings
affCC:led

Rare

\ ""Irrn 1t.1I r', "

Few seedlings
affected

Rare

Maintain storage
te mpe ratu res a roun<1 33
degrees fahrenheit
Minimize soil packed
wi t h seedlings .

Conti nued
E" J lXronnrl"fm

I.,,,t.,., .. "
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Annually check shelterwood t rees for galls
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Weeds a",ti ...~"
J'reqvencll

U.tual 'n-ea 'n-eatment

Purslane

Common

Fllmigale beds before planling
Use man ual methods

Ru ian Thislle

Common

Cullivate fallowed fields
Fumigate beds before planting
Use mechanical and manual methods

Sbepud's Purse

Common

Fumigale beds before planling
Use mechanical and maoual methods

Slcelelonweed

Sporadic

Fumigate beds before planting
Use biological cootrol met bods
Use manual weeding

Spotted knapweed

Sporadic

Fumigate beds before planting
Apply herbicides
Use mechanical and manual weeding

Thi lies

Common

Fumigale beds before planting
Apply herbicides

Weed

S~c;e.t
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Rodents - Field mice eat seed and sometimes young seedlings. Mechanical traps usually
keep the damage to an acceptable level. Rock chucks and rabbits feed on cover crops
and occasionally seed lings. When damage reaches unacceptable levels they are shot .

Animals
T~ re tbe anImal problems Ibal have occurred at the Lucky Peak Foresl Nur.ery:

Bird
Th .. m"Jor animal pesl problem al the Lucky Peak Nursery i. cau.ed by bird.
tb leal n('wly '<Own seed.
number of methods have been used to control birds,
g..n." lIy alm..rI al Irying 10 .care Ihem away. The... methods include firing . hotguns
1oarIf'd wIth ., hrr bird.hot or ·c racker" . hells, and firecracker strings.
o,.,.r anrl Elk A deer and el k winler range is localed wesl of Ihe nursery. Deer have
prf'vIOl .. lv ,n .. r..d Ihe nursery and t rampled seedbeds and young .eedling. They al. o
brow .... I h.. Ips off seedlin~ . Fences and gales g n rally prevent easy access 10 Ihe
- t .....1 If rleer or elk .till maoag 10 enler Ihe seedbeds, firing exploeive ·cracker"
.hf'II. "'m<' 1me5 frightens Ihem away.
11 1-:17
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Chapter 4

Chapter 4
Environmental Consequences

Environmental Consequences
This chapter presents the environmental consequences that could occur if the alternatives
presented in this envi ronmental impact statement are implemented. (The alternati ves are
presented in detail in Chapter 2. ) This chapter provide. the information t bat is t he basi.
for the comparison of alternatives presented in tbe last part of Chapter 2.

How this
Chapter is Organized
T he chapter opens with two general discussions - one on how t he effects were estimated, and
t he ot her establishes a basel ine fo r comparison of t he different alternatives. T he remainder
of the chapter describes t he envi ronmental consequences of t he alternatives. The discussion
of consequences is organized by resource. Wit hin resources, we discuss Ihe effects Ihat would
occu r wit h implementation of each alternat ive.

Estimating
Environmental Consequences
Environm ntal fo nsequences (or effects. or impacts - we use Ihe terms inlerchangeably)
occur when ecosy'trms arc changed - through eilher managemenl action or inaclion . Under
each alternati ve, nurSNY pests would be managed in a different way. In this chapter. we
present t he envi ronnlt'ntal cons "luences of t hose differ nt managcm 'nl altern atives.
This chaptN i< "'ganized by resollrce. Within Ihe discllssion of . nch resource. we present
backgronnd informal ion on the resollrce lind t he is ues surrounding it . Nex t. we lalk about
each aIINnali \"(' and whal the effects on the resource wou ld be if t h t particular alternative
were imp"",, ,..nl(·" T his discussion is guided by t he issues (see Chapter I and Appendix A).
IV· I

'I I

Region 4 FEfS

sp iCy mitigation m asur - activities or decision designed to prerrouc, or comp n a e for advers environm ntal impacts. In timating environmental
, th
m
re as umed 0 b in plac and eff ctive.

ven
effi

Envir om n al effec w r
timat d io m n J ways. Each interdisciplinary team member
pon ibl for timating effec in their area of experti e. This analy is was based
on ci n ific principl
r arch titeratur, n each team memb r's field experience. Team
member al 0 con ulted with many expert in the Forest Service, in other agencies and
t uniV1 r i i and private con ul ing firm. (See section on Consultation with Others.)
ConcIu ion or sta m nts hat are not pecifically ret renced are the professional opinions
of he in erdi iplinary t am memb r r pon ibl for that section.

a e __e for COlllparison
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of dift r nt
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c II for h curr nt p
chn logy b ut p icid
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I
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Impacts from the
Use of Chemical Pesticides

Table I V-I
Lu~

Bre

Peak Nursery
down Behavior of Chemical Pesticides

Pesticide Buildup and Residues
There is oonce:rn t bat repealed c~emical use in t h~ same areas could lead to a bui ldu p of
residue in tb~ soil. Tabl~ IV -I sbows t he behavior of t he 8 proposed chemicals in t he soil.
The half-life of a chemical pesticide is the number of days it would take for balf of any residue
10 break down _ In general , Ibe chemicals proposed for use break down qu ickly, and t herefore
do DOt u cumulate in Ibe soil.

How Do Pest icides
Break Down in the Soil'!'
Chemical peslicides break own in t he soil and waler in two ways; chemically and biologically.
Chemical b..,akdown in waler and soil depends on several factors, including pH , temperatu r~,
toil mineraIs, light . mo~lu re. and organic matter content . Wbe.n chemicals are broken down
by tbe toil itself. lbe process is usually chemical. Wb~n t he brw down is done by t h~ living
~an isms in Ih~ soil (such as microorganisms, animals. and plants). t h~re are several ways
lbe b..,aIcdown can occur.
(n microorganisms. e.g.. bacteria, fungi , and some algae, bydrolysis (a chemical process of
de.:ompooilion involvi ng splitting of a bond and addition of water) appears to be the major
...y pesl icide compounds are reduced to non-toxic products. This action is governed by
vvious enzymes contained wilhin the organisms. Enzymes allow t he microorganisms to
lTIrUboIize, or · ul- . tbe pesticide. These organisms take the chemicals t hey need for life.
such u pboapborus and carbon . and leave behind other. usually harmless, chemicals.
Chemical devadation of peslicides in soil and water can occur when the pesticide compo• ition is u n.tabl~ at h i( h~r pHs and temperat u..,. Where soils are alkaline and contain low
OfS"'lj c m&lter content and microbiAl populations. basic chemical hydrol ysis may be the
primary ...action. Soil <omposition also affects the ability of a pesticide to be absorbed into
tbe "",I panicles or adsorbed ( adh~) to the outside of tbe soi l part icle. A bigb organic
matter content lessen. t he amount of pesticide broken down t hrough hydrolysis bec..use t he
pesticide i• • bso,bffl

Solubility
in W.ter 1

Leoclaiq
Pol...tiaI

VoJ.tilit, 3

in Soil 2

Herbicides
DC PA Glyph_ te
Napropamlde
Oxyftu orfen

Low
High
Moderate
Low

Modera te
Moderate
Modera te
Moderate

Low
Neglisible
Modp.ra te
Moderate

Low
Negative
Negligible
Low

Biologi cal
Biologic:al
Biologit:al
Biological a Dd
Chemical

l'aapcid..
SeDomy)·
Metalaxyl

Moderate
Low

Moderate
Moderate

Low
Modera te

Negative
Low

Chemica l
Biologi ca l

High

Low

Negligib le

High

Chemica l

Low

Low

Modera te

High

Biological and
Chemical

Pee&ic.ide

I'amic--

Oazomet·
Methyl
Bromide +
Chloropic: rin

(US DA.

rs

1984; US DA.

Penri.teDce

rs 1986; US DA. rs 191Ta; USDA. rs

1987b)

(1) Solubility: High . gru ter t han 100 ppm; Moderate - I to 100 ppm; Low - leM t han I ppm.

(2) P ...... I. o .. ' H,g h . Ha lf-life greater t ha n 180 days; Mode ..te - Ha lf-lif. of 30 - I 0 days: Low - lJ al f-li fe
I... th. n 30 day.
(3) Vololilil1 ' 'Io gh . V por pressure greater Ih.n 1.00 mm of Mercu ry; Mode,.te - 1.0 x 1()'4 to 1.00 mm
or Merc:ury: Low . \ ·"por pr~ure 1('88 th a n 1.0 x 1 ~ 4 mm of Mercury.

In aD breakdown me hod.. tbe perli.tence of t he peslicide in Ihe environment i. orten given
be reduced
In t he case
of pestKTdes. thO' ....10" m&y be .. half· life of hours or days. While t h" chemical may slill
.. yaJ
n pr~ . n "half- li fe.- AbaIr-life i. Ibe lime required for .. chemical to
10 t...If of •• orllnnal amount. whether by melabolic or physical decomposition.

.3

~lioD

· T hC8e materials may c:o nLain adive metabolitee t hat may have higher valuee .

Pest .cides t hat .. n· broken down can leach out of tbe soil. The laching ability of a
pest icide in the ..,,1 IS affected by be moistu re content , permeability, and "balding po"'er"
(.,jI be< t hrough ab<oorp .OD or ad_ plion) of t he soil.
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provIde residual pesticidal effects during tbis time period, the origi nal amount is bp.ing reduced and deuaded by tbe methods explained above.

F!:;ts
.gatof
ion on the Soil

~&ion
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Consequences of
Each Alternative
on the Soil Resource
Alternative A - No Action
Continue Present Management

Fumigation of tbe soil reduces soil !>atho!!ens, nematodes, weeds, and insects to acceptable
levels. Beneficial microor!!anisms are temporarily reduced along wi t h t he pat hogenic organism. Recovery of t he microbes is dependent upon several factors, such as temperat ure,
moisture. and distance to a source. Tbe pest manageme nt benefi ts from fumigat ion a re
generally considered to outweigb t he loss of beneficial organisms. Populations of botb ty pes
of organi IDS usually come back to pre-fumi!!ation levels with in a year. They recolonize soils
from unfumigated areas below and adjacent to t be fumigated beds. Also, t hey can be blown
ill, and brou&bt in on equipment or fro m water supplies. On an average, nursery beds are
fumigated every 3 years or more.

Impacts from
Cultural Practices

The most significant impact to the soil under tbis alternative would be a temporary reduction
of soil microorganisms from fumigation . While many of these organisms cause plant diseases,
other beneficial organisms would also be destroyed by fumigation . This is considered to be
an acceptable side effect. Many of tbese microorganisms are able to re-populate tbe soil
within 2 years or less after fumigation.
At Lucky Peak Nursery, tbere is a sligbt chance tbat pesticide residues may persist in t be
soil into the winter months. Wbile this is not expected to bave a lasting adverse effect on
t he soil itself, it would present opport unities for pesticides to be carried off-site in surface
runoff.
Under t bis alte rnati ve, cultural acti,i t ies would continue as prese ntly pract iced . This is not
expected to have any significant effect on the soil.

unery cuhural practices. wbile t hey don 't carry t he ris ks commonly associated with chemical peslicide u~. do have the potential to impact t he soil resou rce.

A tree nursery is an intensive agricultural operation. Maintaining soil tilt b, organic matter
contenl. nulrienl levels, proper pH levels. and soil erosion protection a re major concerns
I be nuroenes. Or!!anic residues. ferti lizers .... il amendments, and green manure cover
naps are frequently used to meet these concerns. (More detailed information about nursery operalions c n be found in Chapter 3 a nd on the operations chart in h back of thIS
documenl. )
C
itknng II of the aclivities involved in cu lturing and hArvesting of th ~Ii ng crops, the
Impacla 011 the SOIl nosource are minimal ADd readily reversible. Wben looking at impacts
from cull ural pes (ontrol praclices. it is sometimes difficult to separ"l~ out the impacts
thaI resull pur.. ly from pest co l rol. and the impacts tbal resull from other r~ular nursery
ptac ten

There is concern about pesticides building up in the soil and bow chemical pesticides affect
soil productivity. However, most of the chemicals proposed for use at t he nursery break
down quickly in t he soil, so bui ld-up would not be a problem. Also, some of the cbemicals
used , specifically t be fumigants, significant ly enbance seedling growt b. (This is discussed in
greater detail in t he section on pest management impacts.)

Alternative B
Biological and Cultural Controls Only
No Chemical Pesticides
There would be no foreseeable impact on tbe soil if t his alternative were implemented. There
would be an increase in tractor traffic from the incoeased use of cultural controls. This could
cause slightly increased soil compaction between t he seedbeds.

The major impacl from cullu ral aclivities would be an increase in soil compaction because of
I~ Iractor r ffi . Soil moistu re content directly affects soi l compaction. In addition ,
"';1 compa< "'" layers resull from continuous culli tion . However, it is not expected thAt
Ih'J rmpact would he .ignific:ant. Organic amendments Me used to improve tbe condition of
lbe ..,,1. so h<')' te actually a positive impact on the soil resou rce. There is some evidence
I
ft.&'Tlln~ ft he u,"" of. conlrolled 8 me 10 burn weeds) c:&n cbange Ihe physical prope.r lies
rrllbe _I n fVlhtale the growth of certai n weed species, but more . esearch i. needed to
..ndo-n nd hI'

This alternati ve would allow the use of all control methods with biological and cultural
met hods preferred . Therefore. chemical pesticides mayor may not be chosen
tbe most
effective control. The analysis of soil effects uoder this Alternat ive (and all the analyses of
this alternative in Chapter 4) will determine tbe effects of chemicals. T his analysis wi ll be
readily available to assist the nursery manager in the decision-making process.
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Alternative
Integrated Pest Management
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Because chemical pest icides are a part of an integrated pest management program, impacts to
the soil are the same as t hose described under Alternative A, the pest management program
currently practiced at the Lucky Peak Nursery. However, because cultural and biological
methods are preferred ullder Alternative C, we expect increasing reliance on these methods
and a reduction in the use of pesticides. Consequently, impacts to the soil from pesticides
will he minimized.

in t he soil and be broken down in place. A chemical that doesn' t stick to the soil would tend
to be washed away unless it breaks down quickly with irrigation or rainwater, and would be
more of a potential contaminant. (See the Soils section of this chapter and Appendix B for
a complete discussion of how well the various chemicals break down in tbe soiL )

Water

Timing of chemical application in relation to rainfall and irrigation is also importanb since
the longer the period of time after application, the less the concentration of the chemical. A
monitoring program will be implemented to test for residues in surface water.

Groundwater

The Issues
The issue of environmental quality relates directly to the water resource. There is concern
about pesticide residues entering streams, and the effect this would have on fish and other
aquatic animals. There is also concern about effects for downstream water users, especially
for dri nki ng water, and concern about pesticide residues getting intn groundwater.
The next two sections discuss ways that surface water and groundwater could be affected by
tree nursery pest management practices. After this background information, we di.cuss t he
specific water-related impacts of each of the alternatives.
While pest control method. have t he potential to contaminate water supplies the chances
of t hi. happeni ng are small if t he mitigat ion measures .see Chapter 2) are in place. The
major concern hete i. chemical pest icide application , alt hough activities associated with
some cult ural cont rol practices also have t he potential to contaminate water supplies.

Surface Water
Chemical pesticide contami nation of surface water could occur if chemicals were directly
applied to the water. as in t he case of a spill or drift from a nearby spraying operation .
Many steps Are taken to ensure that t his does not happen. Spray nozzles are specifically
designed to minimize drift . Mitig.. tion measures, such as buffer strips around streams and
& rest riction on sprayi ng based on wind speed, will minimize the chances of this happening.
(See Chapter 2 (or a complete discus.ion of t he mitigation measures.)
Suriace water contamination could also occur (rom equipment washing. T his would be
coo rolled through the mitigation measure which requires all equipment washing to be dnne
in areas where the wash water will not contaminate surface or groundwater.

Groundwater contam.. ,ation from chemical pesticides may occur by direct or indirect applications. Tbe most important soil factors involved in direct application include deptb
to a water table or aquifer and the inability of the soil particles to absorb the chemicals.
Contamination by indirect application methods may result from accidents or spills.
Since t he persistence of pesticides in groundwater is unknown, a monitori ng program will be
implemented to test for residues in the groundwater (see Appendix F) .

Consequences of
Each Alternative
on the Water Resource
Alternative A - No Action
Continue Present Management
Alternative A poses the highest risk for chemical contamination of both surface and groundwater. This alternative permits the use of chemical pestic.ides, and does not call for a
monitoring program. (The nursery manager could use monitoring data to pre<!ict impacts
and make changes before those impacts occur.)
Despite this, the general possibility of surface water contamination is small . At Lucky Peak ,
t here is one li ve st ream adjacent to t he nursery and t he area receives abou t 16 inches of
precipitation per year.
However, t he deep soi ls here, which have a moderately high organic matter content , provide
soil part icles [or adsorption therefore, t he soils t hemselves minimize the risk. Also, most
chemical pesticides are applied during t he summer months, wben rai nfall is low .

Surface .. at~r <on lamination could occu r indirectly from overland How of pesticides after
application. Whether or not tbis would occur depends largely on tbe characteristics of tbe
toil and the pestiCIde. For example, if a chem;cal adsorbs well to the soil , it will telld to stay

People are concerned about chemical pesticide residues entering the surface and groundwaters. T his alternative is t he least responsive to tb is issue in t hat it permits t he use of
chemica l pest icide. , but does not set in place a comprehensive monitoring program so t bat
nursery managers can track what happens to pesticide residues.
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Alternative B
Biological and Cultural Controls Only
No Chemical Pesticides
lmplement ~ ion of this alternative would eliminate the major potential cause of water contamination by chemical pesticide residues. This alternative would still present risks to surface
" ater from cult ural activities that involve disturbing the ground or applying soil amendments. If done just before a heavy rain or irrigation, it is possible that sediment and/or the
amendment material itself could be carried into surface waters. This would be a temporary
impact .

Thi. alternative is responsive to t he issue of maintaining environmental quality in that it
has ''''ry little potential for any lasting or long-term damage to environmental quality.

Alternative C
Integrated Pest Management
Under tbi. alternative, t he ri.ks to surface and groundwater quality, detailed in AI ernative
A, would exist. However, if t his alternative were implemented , a water quality monitoring
program would be put into place.
Tbis monitoring program would provide nursery managers with information t hey need to
protect the water quali t ~. For example, if routine monitoring sbowed that a chemical used at
the nursery was appearing in nearby surface water, application practices could be changed to
prevent the chemical from entering t be surface drainage system. In addition , this alternative
presents somewhat less of a risk t han Al ternat ive A because it is expected that, under th is
alternative, less pesticide would be used .
Thi. alternative i. responsive to the is.ue of environmental quality. While it would present
the ri.k. associated with chemical pesticide use, it would allow tbose risks to be managed
by providing nursery managers with information on chemical pesticides in t be environment.

Wildlife
The Issues

Resion 4 FEIS

Tbe next section discusses the types of impacts that could occur to wildlife from nursery
pest management practices. After tbat, we discuss tbe specific effects to wildlife from each
alternative.

What are the Impacts?
Chemical Pesticides
Most of the concern about wildlife revolves around accidental exposure to chemical pesticides .
Chemical pesticides have tbe potential for direct toxic effects on wildlife. Toxic effec can
occur as a function of both the inherent toxicity of a substance and tbe amount of the
substance to wbich an animal is exposed . Wildlife exposure to pesticides can occur from
being sprayed directly, or by coming in contact witb vegetation, other animals, soil, and
water that has been contaminated. Inbalation of pesticides can occur from breatbing in
spray mist. droplets or evaporative vapors.
Ingestion can occur from drinking water contaminated by tbe pesticide, feeding on t reated
vegetation or otber animals t hat may have been contaminated, or eating tbe cbemical directly
if applied in a granular form . Contact can also occur through cleaning and preening functions
where contaminated residues, bair, or feathers are ingested .
Other direct effects may be related to the immediate loss of a vegetative or animal (invertebrate) food source that has been treated. Individuals of a wildlife population would be
forced to find other sources of forage (direct loss of food) and may expose themselves to
additional predation (indirectly increasing exposure). The use of broad spect ru m pest icides
which have the potential to affect beneficial insects or other smaller microorganisms t bat
make up a substant ial food supply of larger wildlife species may have significant effects to
individuals of a wildlife population at a nursery.
T he use of broad spectrum pesticides will obviou. ly affect more wildlife . pecies t ban a . pecies
specific pesticide. Non-selecti ve pesticides used to control insect or soil-borne pests may barm
benefi cial insects and soil invertebrates. Herbicide ap plications will not generally displace
animal popu lations from t he treatment area, but can reduce the preferred food resources
of thes .. species. T he conifer seedlings may then become a more desirable forage species,
relative to t he other re maining plants avai lable.
A pesticide chosen for its long lasting effects for control will have implications for t hose
wildli fe species usi ng that habitat and food source. If a particular plant species, or group of
pla nt species is suppressed (or eli minated) for a lengthy period of time, wildl ife populat ions
may change.

The i De of environmental quality relates direct ly to wildlife, because bealt hy wildlife population. are necessary to maintain environmental quality. People are concerned t hat chemical
pesticide use (an harm wildlife. Tbey are also concerned about effects to t hemselve. if t hey
bont. and hpD ~at wildlife that has been in contact with nursery pesticides. (That concern
",Iales to h~ i.. ue of buman health , and will be addressed in tbi. chapter in t he section on
buman health effects.)

Fumigant. are one type of chemical pe.ticide that have a noticeable effect on ground-dwelli ng
wildli re. Fu migants are biocides; wben activated t hey essentially kill every living tbing t hey
come into direct contact with. Fumigants are used at t he nurse ries to kill soil organisms t hat
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tree diseases. However, a side eff~ct of tbei r use is the destruction of beneficial soil
microor,ani.m., as well as other invertebrate and vertebrate species t bat li ve in the soil.

Nursery pest mana,ement cOllcentrates activities on a small land base. The nature of nursery
operations, (i.e., the intensive management of the land base to produce an annual crop) restricts the development of plant successional stages that occurs under natural conditions. The
concentration of nursery operations ~nd the maintenance of one to three year old seedli ngs
influences the numbers and kinds of wildlife affected . Wildlife which tend to use seedlings as
a component of their habitat and which display less sensitivity to human disturbances will
comprise a larger portion of the population found at the nursery.

au""

Biological Control Methods
Biolopcal cont rol. also present some risk. for ¥.Idlife. Tbe use of biological controls for
nursery pest manag.ment bas liUle potential t direct y affect wildlife. The potential for
indirect and cumul&l.ive effect. is . Iighlly ~eater.
Biolopcal cont rols 'Nork because tbey are species specific. The release and establisbment of
biolopcal cont rol a~eo t. bas a very low potential to adversely affect wildlife either through
direct or indirect means (unless, of course, a wildlife species is the target of tbe control) .
Before the &«eDts l .te released for this purpose, the effects of usin, them are thoroughly studied and evaluat~ . Generally the process involves identifyin, the rea and natural ecosystem
that the pest "wived in . The pest i. monitored for natural enemies which help to control
its ~wth a:.Jd dispersal and these are examined for their species-specific preferences. If the
&«eDt appears to have a suitable application use, USDA approval must be ~anted before field
t rials are permitted. Wildlife . pecies may, in some cases, actually .Iow the establishment of
the biol~ ca1 cont rol a,ent by utilizing them as a food source.

Cultural Control Methods
Cultural control. pose a limited risk to wildlife. Manual techniques (such as hand weedin,)
pose essentially no th reat to wildlife. Mechanical techniques pose ri.ks from equipment
injurin, ~ound- nesting or ~ound - dwellin, animals. Excessive tractor use in a particular
&rea can also result in ~ound compaction which could disrupt the habitat of burrowin,
animal •.
flernoyaJ of weeds by hand or mechanically will not ,enerally di.place wildlife population.
from the t reatment area, but can reduce t he preferred food resources of these . pecies. The
conifer seedlings may then become a more desirable forage 'pecies, relative to the other
rmWnin« plant. available.

How Significant
Should These Impacts Be?

Each method of nursery management affects wildlife directly by effects on individual animals
(death or displacement) , and indirectly through changes in habitat suitability. Impacts such
as hahitat disruption, microclimate alteration, elimination of nutrient sources, and imbalance
between prey and predators may contribute to effects on wildlife. The impacts can be
immediate, delayed, short- or long-term, synergistic, or cumulative. Combinations of two or
more of these impacts are also possible.
The effect and magnitude of these changes on wildlife populations can best be determined by
assessing predicted changes at the project site in relationship to the surrounding land.cape.
Cumulative effects of projects can then be better evaluated for combined treatments and/or
methods.
Nursery management activities create few opportunities for improving wildlife habi tat that
benefits wildlife populations rather than the needs of individuals within the population.
Likewise, the significance of creating risks of adverse effects on habitat for wildlife is also
related to individual effects and not those to a wildlife population . The more intensively
the nursery is managed, the greater are both risks and opportunities. The risk of adverse
impacts of nursery pest management on wildlife and wildlife babitat is minimized by the
following means:
controlling the size, distribution, and number of proposed treatment areas;
controlling the selectivity of treatment (through choice of method or intensity of application) ; or
controlling t he timing of application or treatment to reduce effects on a wildlife species
or groups of species.
Determining speci fi c project requirements and mitigation measures will depend on sitespecific analysis of potential effects and consequences, and on development of wildlife objectives in coordination witb the nursery management programs.
At Lucky Peak Nu rsery, song birds and small rodents comprise t he bulk of the wildlife present
on t he site.

Altbou«h risk. to wildlife from nursery pest man",ement practices are very real , we do
think t hat t he risks have the potential to dam",e population. in the lon, run . Thi.
conclusion i. based on several factors.
DOt
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Dilemma Posed by
Wildlife at the Nursery
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affects wildlife. Many people are especially concerned abo"t the effects of cbemical pesticides
on wildlife. This alternative would allow the use of chemical pesticides. Wildlife impacts
under this alternative would be negligible.

ironically, a dilemma can result if wildlife use of the nursery is encouraged. Landscaping
and tbe use of ornamental plants and cover crops provide a larger selection of plants and
nricrohabitats which can be used by a greater num ber of wildlife species; both numbers and
kinds of wildlife. Habitat improvement projects, such as raptor perch poles and bird boxes,
to encourage wildlife use may result in exposure of these species to greater risks of injury
during nursery operations. Additionally. the encouragement of wildlife at the nursery may
result in greater pest control efforts if the numbers of wildlife interfere with the goal of
seedling production . Indirect effects of increased predation of these species by others may
result in a greater number of wildlife species being potentially affected by nursery operations.
It should be empbasized that we are addressing effects to individuals of a wildlife population
and not the population as a whole.
Conversely, wildlife species (seed-eating and insectivorous birds and mammals) provide bM"fits by eating of the seeds of weed species and foraging on insect populations.
ptors elp
to reduce rodent populations that can cause damage to nursery seedbeds. Wildlife species
also have a value to the personnel who work at the nurseries (as shown by their comments
in the scoping process of t his document) for aesthetic, non-consumptive purposes.

Consequences of
Each Alternative
on the Wildlife Resource
Alternative A - No Action
Continue Present Management
The greatest chance for impacts on wildli fe under t his alternative would come from t he use of
chemical pesticides. Wildlife exposure could occur Irom being sprayed directly, or by coming
in contact with vegetation , other animals, soi l, or water t hat has been contaminated. [t
.hould be noted that wildlife and human toxicity can be very different lor t he . ame chemical
(refer to Appendices Band 0 ). This alternative could affect wildlife il pest cont rol activities
cause population. of wildlife food sources to decline. We do not anticipate a large impact ,
primarily due to the .mall number of individuals at risk and their ability to readily leave
tbe area. Th impacts from fumigation , which were descri bed previously, would also apply
under tbi. alternative.

Alternative B
Biological and Cultural Controls Only
This alternative would eliminate the risks to wildlife from chenrical pesticide use, but would
create a slightly higher risk from cultural practices than the other alternatives. Th~ risks
include c1;-- '.ion of burrows from soi l compaction, as well as disruption of field nest sites
from macII'uc' Y. These problems can be nritigated by flagging nest sites.
This alternative eliminates concerns about the effects of pesticides on wildlife because it does
not allow the use of chenricals.

Alternative C
Integrated Pest Management
The impacts on wildlife under this alternative would be sinrilar to tbose under Altemative
A. We expect that overall , fewer chemicals would be used under this alternative, and risks
from chemicals would be decreased.

Threatened,
Endangered, and Sensitive
Plant and Animal Species
The Issues
The issue of environmental quality is directly related to the stability and survival of species
classified as threatened and endangered and sensitive species. The species of concern are
identified (i.e., "listed") in t he Threatened and Endangere" section of Chapter III.
Concern has been expressed that nursery management activities should be sensitive to the
habitat requ irements of plants and animals classified as t hreatened and endangered which
may reside in the vicin ity of the nursery.

There would be some impact. to wildlife from cultural practices under this alternative. The
effects desn ibed in the previous section on impacts from cultural practices are applicable
here.
Concern has been

expr~

about environmental quality and how nursery pest management
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Consequences of
lementing
Any of the AlternatIves
Implementation of Alternatives A, B, or C would have no known negative impacts to any
plant or animal species presently "listed" as th reatened, endangered or sensitive. The Boise
National Forest provides babitat for tbree federally listed endangered species. These species
are per~ne falcon, bald ~Ie and gray wolf. Peregrine falcons bave been sighted in the
seneral area on occasion and some bald eagles winter in t be vicinity of Lucky Peak Reservoir.
Impacts to tbese species would be unlikely do to the duration of tbeir stay (transient use),
tbe time of year tbey are present (primari ly during the winter for bald eagles) and habitat
limitations on t he nursery site. Tbe nursery site itself represents a miniscule portion of
available babitat surrounding t be tbe reservoir. Gray wolf sigbtings in tbis area are very
rare. No impacts are anticipated do to t he general absence of a populat ion .
The Reponal Forester's sensitive species list includes 17 vertebrate species. A complete list
of tbese species is located in Appendix H. Of t be species listed, only tbe mountain quail bas
potential to occur witbin tbe vicinity of tbe project area. Potential for impacts to mountain
quail is considered to be extremely low due to t be small size of tbe project area (61 acres)
compared to the larger area tbat t bey occupy.
No known negative impacts to plants "listed" as sensitive would occur, as tbey are not
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This can lead to loss of pool habitat (Cederholm and otbers 1981).
Wbi le the majority of fish spawning and rearing ~curs in second-and tbird-order streams,
the small first-order tributaries are of vital importance to the quality of downstream babitat
(Sedell and others 1981). A description of stream orders can be found in Cbapter 3. Tbese
channels carry water, sediment, nutrients, and woody debris from tbe upper portions of tbe
watershed to the larger streams.
First-order st, ms are tbe most vulnerable to impacts from mechanical methods. [ntermittent streams transporting sediment to fish-bearing streams are potential sources of significant
impact.
None of the alternatives sbould result in substantial adverse effects on the fisberies resource
due to alteration of the riparian area, or from increased sedimentation due to nursery pest

management activities. At Lucky Peak Nursery, tbere are no perennial streams tbat are
inRuenced by nursery activities. However, an intermittent stream does Row t hrougb the
nursery. Two of t he drainage ditches from tbe fields carry excess water into tbis stream
channel. Runoff water from the seedbeds is primarily diverted into catcb ponds wbere the
water either soaks in or evaporates. Tbe escarpment over-looking Lucky Peak Reservoir
is located about 800 feet from t he edge of t be nearest seedbeds. Witb tbe exception of
extremely wet weather, overflow from these ponds generally does not flow into Lucky Peak
Reservoir.

presently known to occur on the nursery site.

The likelihood of exposure of fi sh populations to toxic concentrations of pesticides used
for nursery management is low. [f exposure were to occur due to drift from applications,
concentrations would be of short duration in flowing water.

Fisheries
The Issues
People ....e concerned about the fate of chemical pesticides in the environment , and about tbe
potential for fish and other aquatic animals to be exposed to chemicals and then consumed
as food . Tbe latter relates directly to the issues of envi ronmental quality and human health
and ....e add ressed in the section titled Human Health Impacts.

Bioaccumulation .s the uptake and temporary storage of a chemical in animal Resb and organs. Bioconcentration is the increase in t he concentration of a cbemical within organisms
as it moves up through the food chain. Both are most likely to occur when an organism
is exposed to a persistent chemical of low water solubility and high lipid solubility. Tbe
pesticides reviewed for nursery use in this E[S generally do not meet tbese criteria (Lorz
and others 1979). Although some of the chemicals proposed for use are known to bioaccumulate (sec Appendix B), the potential for bioaccumulation or bioconcentration of any of
the pesticides considered in this E[S is slight.

Nursery pest management practices that disturb the vegetation, soil , or water of the riparian
zone, or that cause increased sedimentation, could have effects on aquatic systems and fish
populations

We feel this is t he case because for toxic effects to occu r in a species , both exposure to a
substance and exposure to a toxic concentrat ion of it are needed. [n the forest aquatic environment, contamination is predominantly from short-term acute exposures, due to drift or
accidental spill. rat her than long-term chroni c exposures (Norris and others 1983). Appendix
B describes the relative toxicity of the pesticides considered in tbis E[S . Tbis is based on the
lowest concentration (reported in the literature) that kills 50 percent of the fish in a 96-hour
period (96-hour LC50).

[ncreased .'05.on and sedimentation can inhibit fry emergence (Tagart 1976), reduce fish
feed ing
and cause chan nel aggradation (raising of the bed surface due to dep05ition ).

Wate r quality factors such as temperature, hardness, salinity, oxygen aDd carbon dioxide
content. and pH may affect fish response tn pesticides in t he laboratory and field (Lorz and
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others 1979).
In «eneraJ . "cold-water" fish , such as salmon and trout. arc more sensitive to pesticides and
other pollutants than ' warm-water fi sh, such as ha., ' and carp ( Lorz and others 1979).
JuveDlles and fry are typically more sensitive t han adults.

In addition to measures intended to cont rol drift, applIcations are timed to reduce risks of
pesticide mobilization in ephemeral channels or overland flow . and preventative measu res
an: taken to reduce the chance of accidental spills. These and other mitigation measures are
monitored to ensure compliance with stan dards.
~itigation me~ures regulati ng use of pesticides shou ld prevent entry of biologi cally sig·
mficant levels IOto surface waters. Short· term . a.:ute concentrations could occur due to
a:ccidentaJ spill. or un predicted weather condit ions du ring or immediately following applica.
hon.

Consequences of Each Alternative
on the Fisheries Resources
and the Riparian Zone
Alternative A - No Action
Continue Present Management
The effects under this alternative shou ld be low for the reasons detailed above. The nursery
has no perennial streams immediately adjacent to the seedbeds. This, combined with the
fact that in routine practice chemicals will not be used near any water. should effectively
prevent stream and I"ke contamination from chemical pesticide application.
The potential for pesticide residues to be carried :nto nearby streams and Lucky Peak Reser·
voir very low because of the surface drainage system and distance to streams and t he lake.

Alternative B
Biological and Cultural Controls Only
No Chemical Pesticides
This alternative does not present any of t he potential effects associated with chemical pes·
ticide use. T here would he t he possibility of an increase in effects associated with cu ltu ral
cont rols. such as in crea....d stream sedi mentadon . However, just as the potential for chemical
pesticide residues entering streams is small because of limited live water at the nursery, the
potential for in creased sedimentation is also small.

Alternative C
Integrated Pest Management
The impacts ull drr t his alternati ve would be simi lar to those described for Alternat ive A.
However, eventllally r hemical pesticide usc would probably decrease under under this .. Iternative; sut-sequently. t he potent ial for occurrence would lessen .

N ursery Pests
The Issues
ur't'ry pI'" management was not raised very ofte n as a specific issue at t he nursery. Inste d,
pest m'''I .,~('m(·nt wa., secn a.s a part of other i.J5 Ues. Concerns about effectiveness were
IV· 17
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tbe issue of economics. Concerns about the safety of t reatment methods
expressed through the issues of human health and environmental quality.

uner)' pests fall into fou r categories listed by descending relative importance: diseases ,
imects. l<eeds, and animal pest . In classifying pests as a resource, we hope to emphasi ze
that they are a part of the natural world , just as are the other resources considered in this
chapter.
This section describes the current pest situation at the nursery (A lternati ve A· No Action)
and projects what the pest situation would be under each of the ot her alternatives (A lter·
nati"'5 B and C) . Specific descriptions of pests and treatments currently used can be found
in Chapter 3, Appendix B, and Appendix C.
Altboup, pest problems do vary, by far and away the most serious problem at t he Lucky Peak
Nursery is disease, such as damping·off or root rot, caused by soil-borne disease organisms
(Marshall , 1986). The only cost-effective and reliable t reatment known for this ty pe of
di3e&oe i. funngatioon . Fumigants are biocidal and are applied to t he soil prior to sowing.
They kill all living organisms to a depth of 10 to 15 inches. This enables seedlings to get a
good start in soil that is free of disease organisms. Over time, t he organisms t hat were not
killed (those deeper in the soi l than 10 to 15 inches) and t hose on the boundaries between
fumigated and non-fumigated areas reinfest fumigated soi l and are able to attack seedlings.
Stern and foliage diseases and insects, while they do cause problems, are not as serious as
tbe soil- borne diseases. Insect problems are usually t reated on an as-needed basis; stem and
foIi ge diseases are often treated with fungicide applications.
Weed problems and solutions do not differ appreciably between nurseries . The consequences
of tbe a1ternali"'5 on weeds depend main ly on the ty pe of weed being controlled. For
C'Xamp~, weeds that propagate vegetatively from live root segments left in t he soil do not
rapond well to me<:hanical or manual weed cont rol methods; chemicals work best on these
weed•. Shallow-roo ed weeds that can be uprooted completely and t hat do not propagate
Ye!!clatively can easily be controlled mechanically or manually.

How Do Pests
AJfect Seed[Ungs?
Pesl8 ..If...:t Ih.. lO<lividual seedlings in a number of w..ys. Diseases kill or deform .. nd weaken
seedhngs. Roo d, .... ___ reduce seedling root m .... by killing existing roots and retarding
or chm,n,,"n, nf'W root growth. Seed ings .. re t hus un .. ble to take up enough water and
n" rwn •
'''pport ncw growlh and transpiration . They will be stunted or killed eit her
by "..,Inultl',,,n or d.-siccalion . DesiCCAtion may be Avoided in the nursery by watering, but
-.II, n~ w,ll nol be able to wilhslAnd Ihe rigors of competition and summer drought on

'n
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Stem and foliage diseases weaken woody stems, branches, needles, and buds and reduce
carbohydrate production which seedlings rely upon for respiration and new growth . They
also may consume the seedling carbohydrates, further reducing the amount available for
seed ling growth. Weakened seedlings are unlikely to survive under natural conditions.
Insects kill seedlings through defoliation or by girdling stems and roots. Such injuries cut
the flow of carbohydrates to roots and form entry ports for diseases. Seedlings thus affected
are killed or greatly reduced in vigor, making them poor risks on planting sites .
Weeds kill seedlings or retard seedling growth by competing for water and nutrients, by
shading seedlings and reducing carbohydrate production , or by smothering seedlings merely
through their physical presence. Pulling weeds can disrupt seedling root systems if weed and
seedling roots are occupying the same space.

Impacts of Each Alternative on Pest Control
The short-term alld long-term impacts of each alternative are summarized in Tables IV-2
and IV-3.

Alternative A
Soilborne Diseases
Under t his alternative, t here would be no change in our effectiveness at controlling soilborne
diseases; t herefore wr would not expect the amount of disease at the Lucky Peak Nursery
to vary much from current amoun ts. The incidence of soilborne diseases varies considerably.
Likely, a great deal of t his variation is due to different soi l ty pes, compart ment cropping,
and treatment hi story.
Seed ling mortality due to soilborne diseases , even with the use of fumigants, averages about
10 percent annually at t he Lucky Peak Forest Nu rsery. Spruce and Douglas-fir seedlings are
much more slIsceptib le to soilborne diseases at the Lucky Peak Nursery than pine species.
To compensate for anticipated losses , Dougl as-fir and spruce beds are oversown about 40%
whi le pine <Iwries are ty pically oversown by 10- 15%.

Foliage and Stem Diseases
Then' would I,.. no change in the amount of foli age or stem diseases at Lucky Peak Nursery if
this .Itemal ,,'f' is selected. Rarely are applicat ions of fungicides made to control gray mold ,
ot her f"lia~I ' dis",,",cs, or stem diseases. The number of trees cu lled d"ring packing due to
fo li ag(· di "l'a!ow is also low .

"1 MI.
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We would expect no change in the amount of foliage and stem diseases at Lucky Peak Forest
Nursery if this alternative is selected . Western gall rust has been and would continue to be
managed by sanitation. The only above-ground disease of any consequence at the nursery is
gray mold caused by Holrylis cinerea. This disease rarely kills s.-edlings and losses, if any,
are due to culling because of killed needles or killed lower branches.

Table lV- 2

Short-Term Effect of
Each Alternative on Pest Populations
Soilborne
Diseases

Stem It Foliage
Diseases

lrued.
Weed.

Alternative A:

No change

No change

No change

Alternative B:

Large increase

Some increase

Large increase

Alternative C:

Some increase

Little/no increase

Little/no increase

Insect Damage
There would be no change in the amount of insect damage at Lucky Peak Nursery if this
alternative is selected. Damage from inseds is spo-adic and generally minor. However, in the
event of a large insect outbreak, insecticides could be used and insect populations could be
quickly and effectively controlled if the appropriate insecticide was registered and available.
Insecticides are used to control cranberry girdler only when girdler populations reach a
threshold level. In the event of an outbreak of insects other than the above, insecticides could
be used and insect populations could be quickly and effectively controlled if the appropriate
insecticide was registered and available.

Weed Control
This alternati ve would result in effective weed control because all treatment methods would
be available.

Table lV-3

Alternative B

lolli-term Effect of
Each Alternative on Pest Populations

Alternative A:

Soilborne
Diseases

Stem It Foliage
Di.ea....

IR.ed.
Weed.

No change

No change

No change

Some increase

Some increase

No increase

No increase

Alternative S :
Alternative C:

Soilborne Diseases

No increase

• Dependen on deveJopm nt of effective non-chemical control methods.

Chemical pesti cides would not be used at all under this alternative. Wit hout fumigants,
losses from soilborne diseases would increase significantly. Based on other nursery studies in
the northwest where seedling surv ival and packable seedlings were compared in fumi gated
and non-fumi gated soil , we would expect crop reductions of 20 percent or greater for the
first few years if t his alternative is chosen (see Tables IV-4 and IV-5).

If no other cont rol measures were used, we would expect losses due to soilborne diseases to
increase annually due to ever-increasing pathogen populations (pathogenic fungi can su rvive
for several years in the soil. With each succeeding year, more inoculum would be present in
t he soil , resul t ing in more disease. More disease, in turn , would result in greater amounts
of inocu lum prod uced). Alternatively, we might see some "natural" reduction in soil-borne
diseases after several years without chemicals due to increased populations of beneficial
microorgani sms in t he soil.
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Table IV-5

Seedling Survival:
Comparisons Between Fumigated
aDd Non-Fumigated Seedbeds

Packable Seedlings:
Comparisons Between Fumigated
and r~:,~-Fumigated Seedbeds
Number of Pacbble Two Year
Seedlings Per Square foot

Number of One Year Seedlings
Per Square foot

Loatiou

Reference

MB-C

Bend Nursery

Cooley 1982

15

Dazomet

No fumigant

Location

Reference

MB-C

3

Unidentified

Hansen et. al.

15

15

Dazomet

No fumigant

1989
JHS Nursery

Cooley 1985

26

JHS Nursery

Cooley &. Kelpas
1988

28

20
28

Unidentified

Hansen et. al.
1989

21

13

Unidentified

Hansen et . al.
1989

26

16

Linderman,

30

30

26

26

24

24

11

• J . Herbert Stone Nursery, Oregon .
Unidentified

unpublished

Foliage and Stem Diseases

Unidentified

We wou ld expect some increase in damage by foliage diseases at the Lucky Peak Forest
Nu rsery if t his al ternat ive is adopted . However, the frequency at which foliage and stem
diseases occur at t he nursery is very low , due primarily to the dry climate which does not
favor Ihe spread and development of above·ground fungal pathogens. Fungicides have never
been used at Ihe nu rsery to cont rol western gall rust ; this disease can easily be controlled by
removins Ihe source of inoculu m (galls on branches or stems of mature windrow or landscape
trees adjacent to or within the nursery). Therefore , elimination of pesticides will have no
impacl on conlrol <00 western s ail rust .

Insect Damage
A severe increase in the amounl of damage by insects at Lucky Peak Nursery could be
expected if Ihis alternative i. ",Ieeted. Damase from sporadic infestations of armyworms,
cranberry sirdler moth. and grasshoppers, wh ile rare in occurrence, could be devastating.
Previously. in'lf'c irides have been used to Ireat these insects when damage is apparent
and proj .... t ion . 1Il,lir"te significanl losses a re foresee.~ bl e. If no insecticides could be used,
damase from thM~ insecls wou ld great ly increase, and most likely with catastrophic results,
IV· 23
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Linderman
unpublished

until alternate control methods could be found and used successfully.
A note of caution in making th ese predictions: Discontinuation of a broad spectrum
biocide su ch as methyl bromide + chloropicrin may result in the buildup of insect or
disease pests which were never a problem or which were never detected in t he past .
Although it is difficult to predict what new pests may develop under this regime, the
potential for them arising should not be ignored . For example, pests whkh spend
more th an one season in the soil (such as the June beetle or nematodes ) would carry
over and intensify from one crop to the next in the absence of fumigation . Similar
situat ions might arise with long· term absence of herbicides to control vegetation on
the nursery periphery. Insects whose primary hosts are periphery weeds or sod , such
as the cra nberry girdler moth or armyworms, would be expected to increase as t hese
ho' I' illcreased; if conifers were suitable secondary hosts, substantial damage might
ornor ill the conifer crop especially in beds adjacent to weedy areas.
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Fumillanls-, as well as herbicides, would not be used under this alternative, and fumigants
do have some benefits in killing weed seeds in the soil. T herefore, wit h bot h fumigant s
and herbicides restricted by this alternative, there would be a great increase in cultural and
manual weedinll techniques.

Since we do not find a consistent correlation between disease incidence and Fusarium or
Pylhium populations. use of threshold fungal population levels to determine fumigation is
tenuous at best (Hoffman and Williams, 1988). Until (urther refinements in predicting wh~n
and where damping-off and Fusarium disease will occur, we would expect somewhat higher
losses overall i( more selective post-emergent fungicides are used in lieu of the broadspectrum
pre-planting (umigants.

Weed Damage

Alternative C
With this alternative, we would expect no long· term increase in pest damage and might
even expect a decrease. In the short· term , some increases in damage might be seen as
new metl,ods are implemented and refined. All methods of cont rol would be available fo r
use; bowever, with emphasis on monitoring pest populations and treating on ly when pest
populations reach a certain level, pesticide use may decrease substantially, especially use of
fumillanls .
Since monitoring and using t hreshold levels for determining when and where to t reat pests
i. an inte!\Tal part of t he IPM process, implementation of this alternati';e will require a pest
or damalle monitoring program and setting t reatment tbresbold levels for eacb pest or t he
damalle tbey cause.

Soilborne Diseases
We expect no sillnificant long-term increase in soilborne diseases if this alternative is selected.
Some increase might be seen in the short-term as new methods and more selective treatments
are implemented .

Seed-borne Fusarium is thought to contribute to damping-off and Fusarium hypocotyl rot,
altbough a consistent correlation between populations of Fusarium on the seed and the
amount o( disease in the seedbed has not yet been demonstrated in bareroot nurseries. Seedborne Fusarium can be monitored by sampling the seed and assaying for the fungus. If high
levels of Fusarium are found, seed can be treated (running water rinse, hydrogen peroxide,
clorox) . Under this alternative, this relationship should be investigated to better determine
i( particular seedlots should be treated. Better, more consistent seed treatments also need
to be developed .

Foliage and Stem Diseases
At the Lucky Peak Nursery, there would be little or no increase in stem and foliage diseases
i( this alternative is selected. Currently cultural and mechanical methods are adequate for
controlling these above-ground diseases. Chemical controls bave been used infrequently in
the past ten years. The amount of damage (mortality or cull) associated with various levels
of disease would need to be determined (or each foliage or stem disease in order to define
threshold levels for treatment. Consistent, systematic monitoring for disease would occur
and the extent and severi ty of disease would determine if and wben treatment was necessary
and what method( s) to use.

Insect Damage
Initially, fum illation would be used to t reat the majori ty of seed bed area in t he nursery; a
portion of the nursery would be devoted to evaluation of new alternate methods (such as
use of less hazardous chemicals, alternating fumigants, cover crop manipulation , addition of
antagonistic organism. or addition of disease-suppressive organic material). When t he small
field t rials indicate that a particular method is effective in preventing significa nt damping-off
or Fu. arium disease. large scale or operational use of the new method or material can then
be tried so that th economics and practical feasihility of using it can be evaluated .
Sampling of soi lborne pathogen populations and determining damage and losses associated
with .pecific poplilation. would need to be ca rried out (or several years to determine threshold
level. at which tre"tment i. neces.ary to prevent unacceptable lo.s . Once t hese threshold
level. were t. then soil or seedlings can be sampled to determine the populations o( the
path~en.: i( over the th reshold. t hen .oi l or .eedling. would be tre"ted .

Insect damage should show little or no increase if this alternative is selected . To date, insects
at t he Lucky Peak Nursery have caused moderate amounts of damage and generally have
been managed only when a crisis looms. The amount of damage associated with various
population levels needs to be determined for each insect in order to define thres~old levels
(or treatment . Under th is alternative, consistent, systematic monitoring of damagmg msects
would occur.

Weed Damage

Currently. wo' have some crude th reshold population levels established during previous evaluation. o( the '!Oi lborne pathogen. FU8arium and Pylhium (Marshall , 1985; Marshall, 1986).

Weed control shou ld be more effective under this alternative t han any other alternative. All
control met horls wou ld be allowed , and weed populations would be monitored, so treatments
would Ill' timed to be most effective. (This would probably have the biggest benefit for chemical t reatments. although cultural treatments should be more effective based on monitoring
information as well.)
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In considering which of the alternatives would be the most cost-efficient, it is important to
understand how the Forest Service nurseries price seedlings. For any particular crop, all the
costs of producing that crop are spread over the seedlings that are salable. In other words,
if 100 seedlings were planted, and 90 survived , but only 70 passed quality standards, the
cost of all 100 seedlings would be averaged over t he 70 that could be sold . Therefore, we
can see that cost is not only a function of dollars spent but also a function of the number of
seedlings in a crop that pass quality standards.

The Issues
Tbe alternatives could affect social and economic issues in many ways. Economic issues can
be divided into two areas of concern . Some people are concerned that the nursery provide
jobs for the community ; others are concerned that the nursery be operated cost-efficiently.

Quality standards would remain constant , regardless of which alternative is implemented.

In addition to considering the economic impacts of the alternative nursery pest management
plans, the Forest Servire is required by law to consider the effects of the alternatives on
several otber social and cu ltural resources. These wili be discussed after the section on
economic effects.

Consequences of
Each Alternative
on Economic Issues

Employment

Alternative A - No Action
Continue Present Management

Employment at the nursery varies by season. During the busiest period (lifting and packing
of tbe trees, usually in the spring), about 145 people are employed. With the exception of
nursery workers who are hired specifically for lifting and packing, most nursery employees
work for several mon ths a year, or all year, and perform several job fun ctions during t heir
work year. Most of these are jobs related to pest management.
Alternatives Band C would require formal pest monitoring. To do this, the nurseries would
need to employ pest scouts. These are people who go into tbe seedbeds on a regular basis to
survey pest populations and damage levels . At t he nursery, employees tend to do various jobs
over tbe course of the growing cycle, so it is probable that pest scouting would be assigned
to current employees on a rotati ng basis.
Alternative B does not allow for the use of any pesticides and therefore would not employ
pesticide applicators. Those employees who previously applied cl;emicals cou ld be assigned
other pest-control job., such as weed cu ltivat ion .

This alternative would be among t be most cost-efficient, at least in tbe sbort run. Over tbe
course of many years, however, it is possible t hat chemical material and application costs
could rise substantially.
This alternative represents the current pest management strategy at the nursery, and t berefore would not resu lt in any employment changes.

Alternative B
Biological and Cultural Controls Only
No Chemical Pesticides
This alternative is responsive to t he economic issue of jobs, but not to t he issue of costeffectiveness.

Pest Control Costs

Under this altern at ive, chemical pesticides would not be used . This should result in a large
increase in seedling costs. Hand weeding costs would increase; chemical pesticide costs would
be eliminated . The increased cost of seedlings would resu lt from the fact that a much larger
percentage of trees wou ld not meet quality standards and would have to be culled. As was
ex plained ahove, the cost of a seedling is calcu lated by spreading all costs over those seed lings
that are actually sold. Therefore, if more trees are culled, t he cost of the remaining trees
rises accordingly.

It i. diffirul 10 rompare t he cost of pest control under t he three alternatives. This is due
to two f"rlor" ( I) t he nature and magnitude of pest problems at the nursery changes from
year to y."r. (2) labor costs for variable pest-control related tasks are difficult to t rack.

We do 1101 fct-I t hat we have enough information to accurately predict exactly how much
seedling co.l> wou ld rise under this alternative. We do expect that cull rates wou ld increase
by about 20 percent. We could ass ume that costs would then rise about the .ame amount
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Handweeding might be necessary with Alternative B and, if so, additional people may need
to be hired for weedi ng.
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under this alternative. This increase, however, may be defrayed by the reduction of costs
associated wit h pesticide use.

Very few people live near the nursery. The people living closest to the nursery are employees
of the nursery and their dependents. The nearest non· Forest Service homes are located
between 1/4. and 1/2-mile from the nursery.

This alternative is responsive to the issue of jobs because more workers would be needed for
band weeding and other non·chemical control tasks. Because th is alternat ive would require
formal pest monitoring, there would be a need for pest scouts.

This discussion of human health effects is divided into several sections:
Human health impacts from nursery pest management
• Effects of non-chemical controls

Alternative C
Integrated Pest Management

• Effects of chemical controls - includes information on toxicity, inert ingredients, and
exposure

It is antici pated that this alternative would be as cost·effective as Alternative A to implement.
It would allow all control methods to be used , meaning the nursery manager could pick cost
dective treatmenls. It would also require formal pest monitoring before treatment. This
might eliminate some on treatments that are not really required to keep pests below the
thresbold, which would result in a cost saving because less cbemical pesticides would be
used.
Cull percentage should remain about the same as it is now. As the nursery manager becomes
skilled in using monitoring data to time treatments, cull percentage may go down because
~t damage would be stopped sooner.
People involved with implementing an IPM prograr.t (pest scouls, record keepers, etc.) would
need to be employed. so a slight change in employment should result; this could mean a
new position or an established position with new duties. Therefore, this alternative should
maintain employment at about the current level or slightly increase employment .
This alternative is responsive to the economic issue of cost·effectiveness and somewhat reo
spon.ive to the issue of jobs.

Human Health Impacts
The Issues
Human heal th i. a vcry important is.ue to all the people we talked to about nursery pest
management . /.I""t. hUI nol all , of the concern center. around chemical pesticide use. People
wanl 10 know what chemical. are being used at the nursery, what their chances are of bei ng
exposed . and what is known about the pos.ible effects of being exposed. Some nursery
work.... ar~ ronc~rned about allergic reactions to chemical pesticides .

Consequences of the Alternatives on Human Health

Human Health Impacts
from Nursery Pest Management
In this chapter, we use the terms consequences, impacts, and effects interchangeably. In tbis
section on human health consequences, we introduce a fourth term - risk. A risk is different
from an effect in that an effect is "omething that necessarily follows from what came before,
whereas a risk is the probability that something will happen.
We consider human health effects to be the risks associated with the various chemical and
non·chemi cal control methods. This does not mean that an effect of working at a nursery
will be an injury or toxic reaction to a chemical pesticide. What it does mean is that an
effect of working at a nursery is the risk of injury or toxicity. That risk cou ld be 10 percent
or 90 percent, but it is a probability and not a certainty.
Nursery accident records indicate that a total of 9 reportable accidents occurred at the Lucky
Peak Nursery between 198 1 and 1989. However, only one of these accidents was sustained
while performing pest management activities. The nature of this accident involved an employee who got a solution of water an" bleach (Sodium Hydrochlorite) in the eye during t he
process of disinfect ing a cooler. The remainder of these accidents involved personal injuries
sustained during ot her aspects of nursery management such as lift and pack . irrigating field s
and other jobs not related to pest management.
A risk assessment (such as Appendix 0) is a scientific appraisal of the probability t hat the
effects will orr ur it t ries to answer the question of whether the risks arc 10 percent or 90
percent.

R.isk mil ll agl' lI l1'lIt is an attempt to limit risk, whether by removing the harmful element from
Nun<'1Y employ...,. who work in the field are concerned about sun exposu re, humidity. and
tbe minor IOj "",," &nd aches Ihey experience as parI of their work .
IY·n
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o r inst ituting mitigation measures (see Chapter 2) to protect people from

the ri, k.
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The pest managemen . I/rogram for Lucky Peak Nursery I/resents risks for workers from manual, mechanical , and chemical I/esticide methods and for the I/ublic from chemical I/esticide
methods. Workers have the potential to be injured using hand tools or mechanical equipment, or may potentially suffer acute or ch ronic health effects from pesticide exposures. The
public may be affected by low level chronic exposu res to pesticides . Unacceptable risks to
the public and to workers will be mitigated th rough risk management procedu res described
in ~ his section and in the section of Chapter 2 on mitigation measures.
Each of be alternatives has a potential for impacts on the health of both workers and the
public. The risk of health impacts is much greater for workers because they are subjected
to repeated and more direct exposure to risk factors . Health risks to t he pu bli c are likely to
be experienced primarily through exposu res to chemicals.
For this analysis. risks and effects are estimated only for those activities di rectly associated
with pest management. The comparison includes analysis of inju ries from manual , mechanical , and biological weed control methods and health effects from exposure to chemicals used
to manage pests. The analysis does not include risks from activities that are incidental to
pest management . such as t ransportation to joh sites, and exposure to gasoline, exhaust
fumes. and noise from en~nes (chainsaws. t ractors, etc.).
Only workers. and no th public, are expected 0 be at risk from immediate injury from
accidents. The risk of injury occurs primarily with the use of manual and mechanical weeding metbods. The differences in ris ks among alternatives depend on the extent to which
manual and mechanical methods are used . The use of these methods would be higher under
Alternati_ B which does not permit the use of chemical pesticides. The increased use of
manual and mechanical weed control methods is likely to result in a proportionate increase
in injuries to workers.
There ate risks to bo h nursery workers and the general I/ublic from eXl/osure to chemical
pesticides. The difference in risk. between the alternatives depends on which specific chemicals. of th~ permitted under t he alternativp, are deemed neces! ary for particular pest
m~n&8e1'Tlen situation". and the extent to wnich chemical methods are used in relation to
other available m('thO<t •. The analYSIS does no t ry to estimate the actual number of people
.. ho might be "ff.... !",1 hy exposures to these pesticides. because it would have to rely on too
limp Ion• .
many di.puted

Effects of Biological Control Methods
Biological cootrol. orr not expected to have any significant impa t. to human health .
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Effects of Cultural Control Methods
Manual Methods
These are all related to weed control; they involve physical labor and the use of such hand
tools as specialized hoes, knives, and rakes. Impacts on safety and bealth could include
falls, sprain, . and other accidental injuries; cuts caused by tools; and the possible initiation
or aggrava tion of chronic healt h problems such as tendon or ligament damage or arthritis.
Wben temperatu res are high, workers may experience fatigue , beat exhaustion, or beat
stroke. Indi viduals who are sensitive to the irritants present in some nursery materials (such
as sawdust mulch , irritating plant hairs, and spines ), or who are severely allergic to insect
bites or st ings. may experience moderate to severe health effects if exposed to those irritants
or allergens.

Mechanical Methods
Mechanical methods involve the use of tractors, mowers, or cultivators, and involve healtb
risks for the equipment operators and others working in tbe vicinity of tbe equipment. Injuries can resu lt from accidental contact with the equipment or its attachments (blades.
mowers, plows). Injuries also can result from working with machinery that tends to be slippery or oi ly du ring operation or repair. Reports from Lucky Peak Nursery indicate that such
injuries :>ccu r infrequently.

Effects of Chemical Con rol Methods
Eight chemical pesticides are proposed for use in the alternative nursery pest management
programs being evaluated in this EIS . A listi ng of the specific chemicals is found in Chapl" r
3; more information on formulations and appl ication is found in Appendix B.
The toxicity of the
pesticides used for pest control at Lucky Peak Nursery has been
evaluated in detail for this EIS. This evaluation. including both quantitative and qualitative
analysis. was undertaken based on the high degree of concern expressed in employee and
public comments.
A qUAntitative wo .. t-ca.se analysis was developed under contract with Labat-Anderson . Inc.
( tAl ). and is in rl1lded in Appendix D. LAI worked closely with the Environmental Protection
gency (EPA) to ohtai n t he latpst informat ion being evaluated for the reregistration of these
herbicid('•. They al-o did a review of the scientific liter ture. A major portion of the LAI
analysis was lhr ri{·\'t'lopment of possible aI/plication scenarios to assess potential exposures
to the I/ublic a!H1 '0 contractors applyi ng the pesticides. In addition . LAI completed a
quali tative r(',·i., w of the available information on pesti cide toxicity.
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t ~e the Adver~e
t
f£ec;ts Ssocll\ted

IJ! ~ eD11cal~esticldes?
It

CoodUSM>DS about tbe toxic properties of pesticides are drawn from poisoning in cidents, from
laboratory studies of effects seen in buman vol nteers, frnm epidemiology studies, and from
I~ratory studies of effeets seen in animals. Eacb of t bese types of information is associated
with certain advantat;es and disadvantages, including uncertainties in pred ict ing the effects
of a chemical on an exposed individual.
Coocerm associated with pesticide use reHeet that they may be responsible for poisoning,
cancer. reproductive problems. birth defects, and neurological problems .
Reports of poisoning most often indicate only the effects of very large doses, and t he exact
doee is seldom known . Studies on human volunteers, however , are confi ned to relati vely
small dose aod are limited in du ration . Epidemiology st udies correlate disease observed io
sepnents of the public with exposure to chemicals in t he workplace or other areas. Resul ts of
epidemiology studies depend on data that is sometimes only secondhaod or questionable, and
in many cases confounding factors exist, such as exposures to other chemicals or smoking.
LaboratO<}' animal studies are the most controlled of the methods and examine effects under
a
range of doses and study durations. hut uncertainty i. involved in extrapolati ng t he
raul of these studies to humans. T his uncertainty is particularly relevanl where the effects
are
"" equivocal or seen only at very high doses that humans are not likely 10 receive.
Po'

ing indden s have shown Ihat Ihe

pesticides may cause severe, immediale reactions

" ben received in hi!!h eno u!!h doses. However , such doses are rarely seen wilh these peslicides
except in the cues of accidental or suicidal ingestion of concent rate. Even in t hese in.lances,
the pesticides rarely have proven fatal. The pesticides may cause lower level immediate
dec&... such as nausea. diui ness. or reversible neuropathy. Longer lerm effects might include
fI"'1T'&D"Dt n~. syslem damage; , ffecls on reproduclive success; damage to developicg
pnns; production of heri t able mutat ions; damage to liver, kidneys, or olher organs;
~e to th.. funct ion of the immune system ; and cancer. These effects have been shown
for a numher of t h,, 11 pesticid in laboratory an imal studies. and t here is suggestive evid~ n ce
from epidemiolosY • ud ies that these effects could occur; Iherefore, it is assumed here Ihal
t here .. a n k h" th~y misht occu r at some dose levels in humans.
TOlIK ..if.... 1s m..y ~ , ,,used hy th activ ins redient in he pesticide formulation in a single
by a..... nl rioon received over t ime (a cumulati ve dose), or by a combination 01 the
p" K.d.. "" 'V\" IO(rr,t..,nt I\.Jld noth.. r rhemical (such as another peslicide, a carrier, or an
."'" u...o 10 Ihr I"'" ."de formulation)

.tme.
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Toxic Properties of
the Individual Pesticides
Only a few of t he 8 pesticides proposed lor use have been examined in epidemiology or
human studies, so judgements about risk rely most heavily on the results of studies in
laboratory animals. The toxic properties of t he 8 pesticides are summarized in Table IV·6.
Table IV-6 categorizes health hazards for acute effects, general health effects from low-level
exposures , cancer and mutagenicity, and reproductive and developmental effects according
to the compound evaluation system employed by t he USDA Food Safety Inspection Service.
Table IV-7 provides the LD 50'. and describes systemic and reproductive effects seen in
laboratory studies. These tables do not show the effects expected from t he nursery pest
management program. Actual and potential exposures from pesticides used in tbe program
even under worst -case conditions, will result in doses which are mucb smaller than tbe doses
necessary for the health effects displayed in these tables. Dat a on the specific effects are
based on studies detai led in Appendix 0 , Human Healtb . Table IV-8 out lines t be quali ty of
the data on which t he summary profiles in Table IV-6 was based. Profiles of the toxicity of
each pesticide are given in Appendix 0, as are detailed discussions of toxicity.

Inert Ingredients Listing
for Pesticide Formulations
Inerl ingredients in pesticide formulat ions are an inc reasingly important issue, especially
when some testing has shown t hat t hey may have detri mental effects to the environment ,
human health , a nd wil dlife species. An inert ingredient is defined as any inlentionally added
ingred ient in a pesticide product which has no pest icidal propert ies. Tbey may be solvents,
surfactants, emulsifiers. flow conditioners, and olher fun ctional ingredient, If the herbicide
formulation . Cumulati ve effects of t he known ingredients and the full formulations on lethal ,
sublethal, acute, chronic, and indirect effecls to wildlife are relatively unknown . The inert
ingredients may exert independent effects or inleract synergistically witb t be known ingredienls.
(;enerally, these inert ingredients are proprietary information of the pesticide manufactu rer.
The En vironmental Proteclion Agency 's (EPA) toxicological tests for regi.tration purpose.
have regularly concentrated onl y on t he active ingredient of the formulation, rather Ihan
t he formulation as a whule . The listing of inert ingredients in categories i. an effort to help
provide data whe re unknown chemical combi nations have not been tesled for Iheir effects
on huma n heal t h and t he environment . (See Appendix B for more information on inert
i ngrcdicnls. )
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Key: Table lV-6

Tabl. l V-6

Lucky Peak Nursery
Summary of Potential Toxic Effects for Nursery Pesticides

Acute
Toxicity

Systemic
Toxicity

Carcinogenicl
Mutagenic

(Oral LD~

(Lowest eerect
level mglkg/
day)

H Mutagen or
carcinogen in
atlwt 2
species

mglkg body
weight)
Pesticide

Acute
Toxicity

Systemic
Toxicity

CarcillOgenicJMutagenic

ReproductivelDevelopmental

Neurotoxic

Immunotoxic

Herbicides
!>CPA

N

L

N'

L

I

I

Glyphosate

N

L

I

M

I

N

Napropamide

N

M

L

L

I

I

O.yfJuorfen

N

M

M

M

I

I

H 25 or less

H <I

M 25-250

M I-50

L 250-1000

L >50

N NegUgihle

Fllngicidts
BellOmyl

N

L

H

H

N

Y

Metaluyl

L

L

N

M

1

N

I Insufficient
information

H Teratology
in rodent and
non-rodent
species

M Weal< mutagenicity,
limited evidenee of carcinogenicity

M Jl"productive disturb-

ances.

H

M

I

I

Y

I

Dazomet

L

M

L'

H

I

I

Methyl
bromide'

H

H

I

I

I

I

Y Evidence
of neurotoxic
effects. ..:x·

Y Evidence of
derntal sensit-

elusive of

izabOO (%
olber immunotoxic effects

ilion

N No evidence
N No evid-

ofimmuno-

coce of
neurotoxic

toxicity

L No teralogenicityor
disturbances of
reproductive

effects

geniciry. no
evidence of

carcinogenicity

process

L Weak muta-

N Negative for
mutagenicity
and carcinogenicity

00

I Insufficient
infonnaLion

I Insufficient
information

, Cancer risk Is based on the presence of HCB as an Impurity .
• ClllCer risk is based on formaldehyde breakdown product .
• Methyl bromide and chloropicrin are applied together as a mi.ture.
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Immunotoxic

teratogenicity

Fllmigants
Chloropicrin'

NcW"OtOxic

CbE inbib-

I Insufficient
information

Reproductive!
Developmental
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I Insufficient
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Ta61e l V-7

Lucky Peak Nursery
LD50's am Effects Seen at Lowest Levels in Laboratory Studies

Pesticide

LD.,
(mglkg)

Systemic Effects

Reproductive Effects

Herbicides
OCPA

12.soo

Increased kidney 'Neight in
males; increased adrenal to
body weight ratio in females

No reproductive effects at the
highest dose tested

Glyphosate

4320

Decreased absolute and
relative pituitary weights

Renal tubu lar dilation of fetus

Napropamide

>5000

Decreased uterine weight;
decreased body weight

Decreased maternal and fetal
weight gain

Oxyfluorfen

>5000

Increased liver weight, gross
and histopathological Uver
changes

Unspecified teratogenic
effects and maternal toxicity

Benomyl

>10000

Elevated liver enzyme levels

Decreased offspring weight

MeuJaxyl

669

Increased alkaline
phosphatase, increased liver
weight

Maternal convulsions and
ataxia, fetal stemabrae
unossified

LC",=
25.5

Decreased liver and spleen
we;ahts

No studies available

Fumigants

Dazomet

180

Necrosis of the kidney

No studies available

LC.,=
1164

Histopathological
abnormaUties in the
forestomach ; pulmonary
damaae and paralysis

No studies available
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Where EPA requires two or more studies for a specified toxic endpoint (such as chronic
toxicity, oncogenicity, and teratogenicity), the existing data base may bave been sufficient to
use in tbe risk assessment based on the studies that bave been completed. For example, EPA
requires cancer (oncogenicity) studies on two rodents-tbe rat and mouse-although data on
just one of these species are sufficient to determine a cancer potency. The following discussion
describes the quality of available data with regard to its value in tbe risk assessment.
The quality of available toxicity data are summarized in Table IV-S.

The populations that cou ld be affected by exposure to the pesticides used in the nurseries
can be divided into two groups. The first group, the workers (including both nursery employees and contractors), consists of those persons who are directly involved in the nursery
operations, from the application of the pesticides to the outplanting of the nursery stock.
The worker group includes the following personnel categories: mixer/loader/applicator,
weeder/irrigator, inventory personnel , lifte r/sorter/packer/tree planter, fumigator, and tarp
lifter . The second g roup is the ge .eral public, which may be subject to nono ccu pational
ex pos ure . This g roup includes the residents (or workers) living at the nursery or in homes
just outside the nursery bounda ry. The pes ti cides used by t he nursery and the types of
workers at the nursery that are exposed to pesticides are prese nted in Appendix D, Section

3.

Methyl bromide'

• Methyl bromide and chloropicrin are applied toaether as a mixture.

The registration process for pesticides, conducted by EPA under the Federal Insecticide,
Fungicide, and Rodenticide Act (FIFRA) requires pesticide manufacturers to submit toxicology studies in support of registration of their product. Data gaps exist for some pesticides
because a particular study bas not been submitted, because submitted studies are not considered adequate according to current EPA guidelines, or because a study is still undergoing
review. Although registration or reregistration of a pesticide under F IFRA requires these
gaps to be filled, t here are, in most instances, data available in studies already reviewed by
EPA or from otber sources to characterize the toxic endpoints of concern for these pesticides
so tbat tbeir risks can be assessed for tbe purposes of this EIS.

Pesticide Exposure

Fungicides

Chloropicri n'

Quality of
Toxicity Data

To represe nt the entire range of possible exposures from Forest Service nursery operations,
three levels of possible ex posu re were analyzed: routine-typi cal , routine-extreme, and accidental.
Routin e-typ ical ex pos ures a re those likely to occur unde r the vast majority of all applications
and arc based on average con diti ons, such as ave rage application rate, average num be r of
acr s trealt·d. o r average time :0 reentry. Ro uti ne-ext reme expos ures represent the hig hest
doses it person could receive under normal operati ng conditions. Routine-ex treme exposu res
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are based on conditions that result in high doses, such as using the highest application
rate on the largest acreage, or on the highest doses observed in field studies. Because the
routine-extreme exposures were based on a number of unlikely situations, they are expected
to occur less than 1 percent of the time. Accidental exposure levels were deternrined for
a number of events that range in probability from unlikely to extremely unlikely, such as
equipment failure, a pesticide spill, failure to wear protective clothing, or failure to observe
proper reentry times.

Ta6le I V-8

Lucky Peak Nursery
Quality of Nursery Pesticide Database for each Toxicity Category
Pesticide

Systemic

Carcinogenic

Reproductive/Devel
opmenl2l

Mutagenic

Neurotoxic

Immunotoxic

Herbicides
[)CPA

A

S

M

A

I

M

Glyphosale

A

M

A

A

I

M

Naproparnide

A

M

A

S

I

I

Oxyfluorfen

A

M

A

A

I

I

Fllngicides
Benomyl

A

S

A

M

A

M

MetaJaxyl

A

A

A

A

M

M

Chloropicrin'

M

M

I

M

I

I

Dazomet

S

A

S

M

S

M

Methyl
bromide'

A

A

M

A

A

I

Fllmigants

In addition, an exposure scenario for fumigants estimated routine-realistic and accidental
scenarios. A scenario for tarp lifters estimated routine-realistic exposures. Lifetime doses
to workers were also estimated for the nrixers, loaders, and applicator, weeders, inventory
personnel , and lifters , sorters, packers, and tree planters scenarios.

Risk of Pesticides
Exposure and Dose
Two primary conditions are necessary for a person to receive a pesticide dose that may result
in a toxic effect. First , the pesticide must be present in the person's immediate environment
so that it is available for intake. It must be in the air the person breathes, on the person 's
skin, or in the person's food or water. The amount of pesticide present in the person's
immediate environment is the exposure level. Second, the pesticide inust then move into the
person 's body by some route. If it is in the air, it must be inhaled into the air passages and
lungs. If it is on the clothing or skin, it must penetrate the skin. The amount that moves
into the body is the dose.
T hus, although two people may be subjected to the same level of exposure-for example, two
workers applying herbicide with a t ractor-mounted boom-one may get a mucb lower dose
than the other by wearing protective clothing, using a respirator, or washing immediately
after spraying. Exposure, t hen, is the amount of pesticide available to be taken in ; dose is
the amount that act ually enters the body.

, Methyl bromide and chloropicrin are applied together as a mixture.

How Were
Risks Assessed?

Lq.nd:
A

S
M

Adequate data Available studies suppan each other.
Sufficient data. Usable infonnation, but new studies could change conclusions reached.
Marainal data Usable infonnation, but studies to detect endpoint are limited or have widely
varyln, results.
InsuffICient data Insufficient information to evaluate toxicity (or endpoinl

Risks to humans exposed to the 8 pesticides were quantified by comparing t he calculated
doses to workers and the public with the doses from the toxicity tests on laboratory animals. Systemic effects were evaluated based on the lowest systenric no-observed-effect level
(NOEL) . Reproductive effects were evaluated based on t he lowest maternal, fctotoxic, or
developmental NOEL.
For doses t hat are not likely to occur more than once, sucb as t hose received by workers
spilling pray mix over their entire uppe r body, a dose esti mate that exceeds tbe NOEL does
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not necessarily lead to the conclusion that there will be toxic effects. All the NOELs in this
risk analysis based on (or take into account) long-term exposure.

Public exposures to the pesticides should be very limited, except for accidents. The probability of a large accide'ltal exposure to any single pesticide is extremely low. Because t he
probability of a member of the public receivi ng a large exposure is so low for one pesticide,
the probability of large, concurrent exposures to two pesticides is virtually negligible.

The risk analysis for fumigants has been included in a separate section primarily because the
~umigants ~re applied by different methods than the other pesticides and behave differently
ID the environment. Therefore the methods of analysis and main routes of exposure are
different than the other pesticides.

A worst case analysis of cancer ris k was conducted for the pesticides considered to be suspect
hu.man carcinogens - DCPA, glyphosate, oxyfluorfen , benomyl, dazomet, and methyl bromide, by comparing estimates of lifetime dose with cancer potency estimates deri ved in t he
Hazard Analysis. Cancer risk from the pesticides, except fumigants, for the general public
has been calculated for 5 and 30 exposures over a lifetime. Cancer risks to workers from the
pesticides, except fumigants , has been calculated for an expected case assuming 5 years of
employment in the nurseries and for an extreme case assuming 30 years of employment .
The risk of these herbicides causing mutations was judged on a qualitative rather than a
quantitative basis, with a statement of t he probable risk based on the available evidence of
mutagenicity assays and carcinogenicity tests.

Effects on Chemically
Sensitive Individuals
Factors Affecting the
Sensitivity of Individuals
Factors t hat may affect individual susceptibility to toxic substances include diet, age, heredity, preexisting diseases, and lifestyle (Calabrese 1978). These factors bave been studied in
detail for very few cases, and their significance in controlling the toxicity of tbe proposed
pesticides is not known . However, enough data have heen collected on other chemicals to
show that these factors can be important.

Synergistic Effects

Susceptibility of Children

Synergistic effects of chemicals are those that occur from exposure to two chemicals either
si multaneously or within a relatively short period of time. Synergism occurs either when the
combined effects of the two chemicals cannot be predicted base on the know n toxic effects
of t he individual chemicals or when t heir combined effect is much greater t han the sum of
the effects of either chemical given alone.

Chi ldren can be particularly susceptible to pesticides for quantitative and qualitative pbysiological reasons including smaller body size, incompletely functioning immune systems,
rapidly dividing cells (increasing susceptibility to cancer) , t hinner blood-brain barriers, and
immature reproductive systems.

Likelihood of Effects on
Chemically Sensitive Individuals

Likelihood of
Exposures to Two Pesticides
Pesticide mixtures are generally not used at the Lucky Peak Nursery. A mixture t hat has
been used, methyl bromide + chloropicrin has shown synergistic effects in humans who have
used t hem in nurseries and in ot her applications. This mixture has been approved for use
by the Environment,,1 Protection Agency.
It is possible that worker exposu re to more than one pesticide could occur because pesticide
residues may persist in plants and soi l from one appli cation to another. However, the 6
pesticides are known 10 be rapidly excreted from the body. None of the pesticides has
been found 10 accu mulate in lest animal body tissues, so exposure of an individual 10 two
pesticides, even within a relatively short ti me, would be unlikely to cause significant levels
of residues wi hin the body si multaneously.

Based on the current state of knowledge, individual susceptibility to the toxic effects of
the 8 pesticides cannot be specifically predicted . As discussed above, safety factors have
traditionally been used to account for variations in susceptibility among people. Calabrese
(1985) has shown that human susceptibility to toxic substances can vary two to three orders
of magnitude. Calabrese examined a number of studies of human responses to chemicals and
found that the safety factor of 10 accounts for effects in 80 to 95 percent of a population.
Thus, 5 to 20 percent of the population exhibit effects at doses outside the tenfold range.
The margin-of-safety approach used in this risk assessment takes into account much of the
variation in human response as discussed earlier by Calabrese (1985). As described in the
risk assessment, a safety factor of 10 is used for interspecies variation, an additional safety
factor of lO is used for within-species variation .
Thus. the normal margin of safety of 100 for both types of variation is generally considered
by toxicologists to be sufficient to ensu re that the majority of people should experience no
toxi c effecls. However, this will not cover t he wide variation from the normal responses of
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tbose few penlOOS wbo may be extre::nely sensitive to a substance. Because of the potential
hazard to sensiti,,, individuals, nursery managers will monitor workers for evidence of unusual
reactions to chemical pp.sticides. [0 addition, all nearby residents who could potentially be
exposed to chemical pesticides will be notified.

Table I V-9

Lucky Peak Nursery
Probability of Health Effects for Public Exposed' to Nursery Pesticides

Risk of General Systemic
and Reproductive Effects
Risk to the Public

Dietary Exposure
to Game Animals
Pesticide
Systemic

Systemic

N

N

N

N

N

N

N

N

Napropamide

N

N

N

N

Oxyfluorfen

L

N

L

L

Benomyl

N

N

L

N

Metalaxyl

N

N

N

N

Herbicides
[)CPA

Gl yphosate

Under routine operations, public exposures result in a low or negligible probability of human
healtb effect~ from dietary or dermal exposures, except;
Chloropicrin

Fungicides

Ri3k Management: T be nursery manager will notify residents prior to fumigation, and will
not fumigate within 100 feet of residential private property.

Reproductive

Reproductive

Tables lV-9 and lV-12 summarize tbe probability of health effects to the public for pesticides
(lV-9) and fumigants (IV-12) at Lucky Peak Nursery. Table IV· JO summarizes tbe moderate
and high risks to the public and what risk management actions will be taken to mitigate
these risks. Appendix 0 , Section 4 contains the detailed risk to the public at the Lucky Peak
Nursery. A discussion of risk management measures to minimize public exposure follows.

Risk: T here is a moderate risk of general health effects from dermal and inhalation exposure
to chloropicrin for the public wit bin 25 feet of a fumigation operation .

Dietary Exposure
to Garden Vegetables

'Based on public eati ng O.S kg (1.1 pounds) cf rabbit dennally exposed to pestiCide in a !reared seedling
bed or eating O.S kg (1.1 pounds) of a garden vegetable (lettuce) grown 100 feet from the edge of a
treated bed.
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Key: Table f V-9

Table IV-I O

llle margin of safety is a ratio of the NOEL to the estimated dose received. For all chemical
pesticides analyzed in this risk assessment the NOEL is based on results seen in studies conducted
on laboratory animals. Based on these NOEl·s. the categories for exposure and associated
margins of safety are:

Lucky Peak Nursery
Summary of Risks for the Public in Nursery Pesticide Applications and
Risk Management Actions that will be Taken to Address those Risks
Pesticide

Prohability of Health ElJocts. Assuminl!
Spedroed Exposure Ottun

Calculated MafJIin of Safety

High (H)

less than 10

Moder.ate (M)

Between 10 and 99

low (l)

Betwee n 100 and 999

I)

for romplr

Risk
Moderale ri , k of dermal and
inhalation exposure

Greater than I.

NegUgihle (N)

s..., Appt'nrti,

Chloropicrin

~

information
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Risk Mr.nagement
Prior to fumigation with
methyl bromide +
chloropicrin. notify residents.
and do not fumigate within
100 feel of residential private
propeny.
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Benomyl

Risk to Workers
Tables IV- Ila and IV-lib. and IV- 12 ummari ze the probability of heal t h effects for pesticides ( IV. I I... IV- II b ) and fumigants ( IV. 12) at Lucky Peak Nursery. Proba bili t ies wcre
a1culated .... uming average exposures to pesticides. All workers in thesp anal yses were
umed not to be wearing protecti ve clothing in orde r to provide a conservative a nalysis.
Results ilre gi ven for mixe rs. loaders. and applicators; weede rs; invcntory pe rsonnel. and
t"""" who lift . sort, pack. or plant. Appe ndix D, Section 4 contains the detailed risk to
workers ilt t he Lucky Peak Nursery. A discussion of health effects to worke rs for Lucky Peak
Nunery follows. The risk management for worke rs is summarized in chapte r 2. Mitigat ing
MeMu res.
oder routi ne operiltions, worker e xposures result in a low or negligible probabili ty of human
heilltb elf t. for all chem ical pesticide use. except :

DCPA

Risk: There is a moderate risk of systemic and reproductive/developme ntal effects to weeders
and inventory personnel working with be nomy!.
Risk Management: All workers will wear protective clothing and nursery managers will
develop new worker and che mical pesticide use schedules to include one or all of these
options:
reduce worker exposure periods to chemical pesticides ;
reduce che mical pesticide application rates; and
lengthen the time interval between pesticide application and
worker contact .

Metalaxyl
Risk: There is a moderate risk of systemic effects to weeders working with metalaxy!.

FO.!: There i. a moderate risk of systemic effects to weeders and inventory pe rsonnel working
witb D PA.

R..Jc lIfanagem e" l: All workers wi ll wear protective clot hing and nurse ry manage rs will
develop new workN and chemical pesticide use schedules to include one or all of these
options:

reducc worke r ex posu re periods to chemical pesticides;
redll'" rhemiral pesticiM a ppl ication rates; a nd
ngthen th .. t ime inte rval between pest ,cide appl icat ion and
worker (ontAr t .

Risk Management: All workers will wear protective clothing and nursery managers will
de velop new worker a nd chemi cal pesticide use schedules to include one or all of these
optio ns:
reduce work r exposure pe riods to chem ical pesticides;
redOlce chemica l pesti cide ap plication rates; and
lengthe n the t ime interval between pest icide application and
worker contact .

Methyl Bromide
Risk: The re is a moderate risk of ge ne ral hea lth effects from dermal and inhalation exposure
to methy l hromide for drivers. co- pilots, and shovele rs; the re is a high risk of general health

apropamide
R..Jc T ....r .... a mo"I",,,tt' ri,k of .ystem lC and re productive effects to wrN1ers working wi h

effects from derm al a nd inhalation exposure for tarp lifters .

napropam,d...

Ri. k Manag,m f ll l : 1\11 workers will wear appropriate protecli ve clothing when applying
me thy l bromid .. + rh loropicrin. Ta rps will be lifted from methy l bromide applications when
a minimu lll II tlln ..... r of employees arc prescnt , preferabl y on weekends. If tarps are lifted
d urin g wor:: hou,". ,·mployccs will be moved upwind of the tarp lifting. Moni toring gas
levels is a ,tMula r') safety proced ure d uring tarplifting , and will continue. No employees or
cont ract work.. " wi ll he pNllli tted to work within 100 f,'Ct of nursery seedb ds fumigated
wit h met hy l hrollli,I,· + r hlo ropi crin for 3 days or until t he tarps arc lifted. Vehicle a nd foot
t raffi c t lorulI,or;h tl,,' 100 foot buff" r zone is permitted .

RI..k "'enag,mr nl \II work.. " will wea r pro cr th'c r10t hing and nurse ry managers will
""... Iop.- new w"r k~ r ' n<l r hrmiral prst icidc lise .chedule. to incl ude one or all of t hese
op

'0'"
tN lurr wl~r krr pXpo"tl r(' JH' r iod ~ to r hcmical pes ti cides;

r...tllrf' rh .. moral p... t iride application rat",,; a nd
I.. nl\ h~n hr t,m<' inter val h.. w"",n peslicide a ppl icat ion and

work,., ("ntall.
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Chloropicrin
&11:: There is a high risk of general health effects from dermal and inh alation exposure
to chloropicrin for driver and co-pilots; there is a moderate ris k of general healt h effects
from dermal and inhalation exposu re for shovelers. Information is insuffi cient to adequately
characterize risks for tarp li fters.
Ri.d: Management: All workers will wear appropriate protective clothing when applying
methyl bromide + chloropicrin. Tarps will be lifted from met hyl bromide applications when
a minimum number of employees are present , preferably on weekends. If tarps are lifted
during work hours, employees will be moved upwind of the tarp lifting. Monitoring gas
levels is a standard safety procedure during tarp lifting, and will continue. No employees or
contract workers will be permitted to work within 100 feet of nursery seedbeds fumigated
with methyl bromide + chloropi crin for 3 days or unti l the tarps are lifted . Vehicle and foot
t raffic t hrough t he 100 foot buffer zone is permitted.

Region 4 FEfS

Of the chemical pesticides for which a cancer risk was determined, the greatest risks to the
public are associated with the use of methyl bromide. In the routine exposure scenario where
a member of t he public is exposed a 24-hour period each year for 5 years, the risk of cancer
is 8 in 1,000,000. The cumulati ve risk result ing from 10 years of exposure is 2 in 100,000.
This analysis also assumes there is some level of exposure downwind from a methyl bromide
+ chloropicrin operation, even though normal practices include inject ion of the fumigant
into the ground and immediate sealing with a tarp. If an accident or worst case exposure
occurred , the risk would be 1 in 1,000,000 for that single exposure. A cancer risk analysis
was also completed for dazomet . The cumulati ve ri sk resulting from 10 years of exposure is
2 in 10,000,000.

Dazomet
RiJJ:: There is a moderate risk of general health effects to applicators of dazomet.
&II: Management: All workers should wear protective clothing. No employee or contract
worker will be permitted to work wit hi n 50 feet of a nursery seedbed fumigated with dazomet
for 3 days. Vehicle and foot t raffic t hrough t he 50-foot buffer zone should be permitted.

Cancer Risk
Because the exact mechanisms and effective (th reshold ) doses that induce a carcinogeni c
response are no' understood, chemicals that could induce cancer were assumed to have no
threshold for effect. and t hus no margin of safety comparable to that used to judge the risks
of systemic or reproductive effecls. A risk of ca ncer was ass umed no matter how small the
dooe.
worst c...... analy, i. of cancer ri.k was conducted for the pestici des considered to be suspected human ramnogrn. OC PA , glyphosate, oxyfl uo rfen, benomyl, dazomet, and met hyl
bromide. by comparlD~ estimates of lifetime dose wit h cancer potency estimates deri ved in
the Huard A"alri •.

Cancer Risk to the Public
Cancer mk from Ih .. pesticides. except t he melhyl bromide and dazomet fumigants, for t he
puhlor h.... """n calculated for 5 to 30 expo. ures oyer a lifetime. For methyl bromide
&Od <bzorT'~' . 'hI' cancer risk was calculated for both 5 and 10 ex posures, each lasting 24

~ral

r:.o.,". av",,,

h(,.tl ~.
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Table I V-II

Tab!e I V-II a

Lucky Peak Nursery
Probability of Health Effects for Workers Exposed to Nursery Pesticides

Lucky Peak Nursery
Probability of Health Effects for Workers Exposed to Nursery Pesticides

Reproductive Effects

Systemic Effects
Pesticide

MixerlLoaderl
Applicators

Weeders

Inve ntory
Personnel

Pesticide

LiftlSonlPacki
Tree Planters

MixerlLoaderl
Applicators

Weeders

Inventory
Personnel

LiftlSonlPacki
Tree Planters

Herbicides

Herbicides

II

DCPA

N

L

L

N

Glyphosate

N

N/A'

N/A'

N/A'

N/A'

Napropamide

L

M

L

N/A'

N

Oxy Ouoefen

L

N

N

N

DCPA

N

M

M

N

Glyphosate

N

N/A'

N/A'

N/A'

Napropamide

N

L

N

Oxyfluoefen

L

N

N

II

Fungicides

Fungicides
Benomyl

N

M

M

N/A'

Be nomyl

N

M

M

N/A'

Metalaxyl

N

M

N

N

Chlorothalonil

N

L

N

N

, Weeders. inventory personnel. ~fters. soners. packers. and tree pla nters are not exposed to this chemical
pesticide because it is onl y used in non-crop areas.
, Lifters. soners. packers. and tree planters are not exposed to this chemi cal pesticide because it is onl y
used on see~ ngs wltich are not lifted until the followi ng year.
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, Weeders. inventory personnel. lifte rs. soners. packers. and tree planters are not exposed to thi s chemical
pestic ide because it is only used in non-crop areas.
, Lifte rs. son ers. packers. and tree planters are not exposed to thi s chemical pesticide because it is only
used on seedli ngs wltich are not lifted until the following year.
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Table IV-I f!

Key: Table IV-II and IV-lIa

The margin of safely is a ratio of the NOEL to the estimated dose received. For all chemical
pesticides analyzed in this risk assessment, the NOEL is based on results seen in studies conducted
on laboratory animals. Based on these NOEL·s. the Calegories for exposure and associated
margins of safety are:

Lucky Peak Nursery
Probability of Health Effects for Public and Workers Exposed' to
Fumigants
General Health Effects
Fumigant

Probability of Health ElI'eds, Assuming
Specified Exposure Occurs

Calculated Margin of Safety

High (H)

Less than 1O

Moderate eM)

Between 10 and 99

Low (L)

Between 100 and 999

Negligible (N)

Greater than I ,000

Public

Methyl bromide'

Low

CflIoropicrin'
Dazomet

Workers

Driver

Co-pilot

Shoveler

Tarp lifter

Moderate

Moderate

Moderate

High

Moderate

High

High

Moderate

I'

Low

Moderate

Moderate

N/A'

N/A'

• Average exposures based on historical data of agricultural workers not wearing protective clothing, which
provides a conservative estimale.
, Methyl bromide and cflloropicrin are applied together as a mixture.
c

Insuffh.:.ienr information.

, 1l1ese workers are not involved in the use of dazomet.

See Appendix D for more complete information .

Key: Table IV-12

Based on 11..Y (Threshold Limit Yalues), not NOEL's (No Observed Effects Level), Ibe categories for
exposure and associated ratio of TL V to dose are:
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Probability of Heallb Effects,
Assum ing SpeCified Exposure Occurs

CalcuJ' t.ed Margin of Safety (MOS)

High
Modcrat.e
Low
Negligible

Less Iban I
Between I and 10
Between 10 and 99
Greater Iban 100

IY·M
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The cancer risks for 30 years of dermal exposure to other chemical pesticides are less. the
greatest risk being from OCPA at 7 in 1,000,000,000. The greatest public dietary risk is from
30 exposures over a lifetime to vegetables contaminated with OCPA. The risk of contracting
cancer from this scenario is 2 in 10,000,000.

Cancer Risk to Workers
Cancer risks to workers from the chemical pesticides, except methyl bromide and dazomet
fumigants , has been calculated fnr a typical case assuming 5 years of em ployment in the
nursery and for an extreme case assuming 30 years employment in the nursery. The number
of days of exposure per year is based on the amount of use of that chemica l pesticide in the
nursery. For methyl bromide and dazomet, the cancer risk was calcu lated for both 5 and 10
exposures, each lasting 38 hours, over a lifet ime.
The highest risk to workers involved methyl bromide use. The cancer risk for 5 years of
exposure for t ractor drivers and co-pi lots are 6 in 100,000, and 9 in 100,000, respect ively.
The risks for shovelers are 2 in 100,000. The risks for tarp lifters are 3 in 10,000. For 30
years of exposure, the risks to tractor drivers and co- pi lots are 4 in 10,000 and 5 in 10,000,
respectively. The risks tnshovele.rs and tarp lifters are I in 10,000 and 2 in 1,000, respectively.
A cancer risk analysis was also completed for dazomet. The cumulative risk resulting from
10 years of exposure for both drivers and co- pilots is 4 in 1,000,000.
Cancer risks to other workers from other chemical pesticides are much less, with risks to
weeders being the greatest. For weeders exposed for 30 years to OCPA, the cancer risks are
I in 100,000.

Effects of the
Alternatives on Human Health
For each alternative, we discuss human health impacts to nursery workers (chemical and
non-chemical) and the public (chemical only) . These impacts are based on the assumption
that no protective clothing is being worn. Throughout this chapter, our analyses of effects
have been based on the assumption that no mitigation measures were in place. Mitigation
measures for the use of chemical pesticides include protective clothing for workers, as well
as minimum distances from chemical applications to private residences.
Unfortunately, there have not been sufficient studies conducted to assess the effects (such
as toxicity and carcinogenicity) of chemical pesticides when protective clothing is worn . For
that reason, even though protective clothi'lg will be worn , we are presenting these effects as
if protective clothing were not being worn.

It is the goal of the nursery manager to reduce human health effects from both chemical
and non-chemical pest control. There will always be risks to nursery workers, whether from
accidents using non-chemical control methods or from chemical exposure. Our goal is to
reduce risks as much as possible through mitigation measures and a well-trained, safety
con scious workforce.

Alternative A - No Action
Continue Present Management
Nursery Workers

For weeders exposed to benomyl over 30 years, t he cancer risks are 2 in 1,000,000. Inventory
penonnel exposed to OCPA over 30 years have a I in 1,000,000 risk of getting cancer. Cancer
risks from 30 years of routine exposure to all other chemical pesticides for all workers are
IIre"ter than I in 1.000.000.

Non-Chemical Control Methods
With this alternative, the risk of injury due to an accident while using mechanized equipment
and hand tools would be moderate since both chemical and non-chemical methods would
be used. The risk of muscle st rain injuries whi le performing pest control work cou ld also
occur. Training and protective clothing can red uce these risks, but they probably will never
be completely climin ated.

Chemical Control Methods
Under this alternative. nursery workers would be at risk from detrimental health effect. due
to exposure to chrmical pesticides. These risks include all those outlined in this chapter.
such as systcmic . r"productive, cancer-causing. and mutation-causing effects. Tables IV- Ila
and IV- lib , uITImarizes these risks for each of t he chemicals at t he nu ,"ery.

IV-55

.'i 5

IV-56

ReJioo 4

n ;ls

Public

Re,ion 4 FEIS

injuries such as cuts and sprains. Based on past experience at t be nurseries, this difference
should not be great.

Chemical Control Methods
Under tbi. alternative, the public would be at to some level of risk due to exposure to
pesticides. These risks are outlined in Tables IV·9, IV-1O and IV- 12.

Alternative B
Biological and Cultural
Controls Only No Chemical Pesticides
N1II"M!ry Workers

on-Chemical Control Methods
Witb tbis alternative, the risk of injury due to an accident while using mechanized equi pment and band tools would be relatively higb since non-cbemical methods would be used
exclu.ively. Tbe risk of muscle strain injuries while performing pest cont rol work could also
occur. Training and protective clothing can reduce these risks, but t hey probably will never
be completely eliminated.
Because this alternative would not allow the use of chemical control methods, nursery man,,«en would probably rely more heavily on cultural controls. This would increase the chances
for injuries. since workers wou ld be spending more time exposed to the risk. However, since
injury rates are low now t hat any increases would not be significant .

Chemical Control Methods
There i. no ri.k to nu rsery worken from chemicals because they are not used under this
alternative.

P blic

Chemical Con rol Methods
There i. no ri.k to the public from ch micAls because t hey are not used under th is alternati ve.

Alternative C
In egrated Pe t Management

Chemical Control Methods
With this alternative, the risk of detrimental health effects occurring due to chemical pesticide use would be essentially the same as with Alternative A. We would expect that fewer
cbemical pestici des would be used under this alternative. This would reduce worker exposure
to chemicals. It could reduce the risk for effects listed in Table IV- Ila, IV- lib and IV-12.

Public

Chemical Control Methods
The risks to t he public with this alternative would be essentially the same as those described
for Alternative A. We would expect that fewer chemical pesticides would be used if this
alternative is adopted . It is possible that use of fumigants (the major type of chemical of
concern for public exposure) would decrease under this alternative, so risk to t he public from
accidental fumigant exposure might be less. As with some of the other alternatives, however,
we have no way of object ively estimating this effect, so we are describing the effects to the
public under this alternati ve using the descriptions in Tables IV-9, IV· 10 and IV-12.

Cumulative Effects
Cumulative effects are not likely to occur because none of the pe.;ticides is persistent in
t he environment or in the human body; no member of the public is likely to be chronically exposed from nursery applications; and no member of the public is likely to receive
simul taneous ex posures from tl,t:se same pesticides used in any other programs.
T here are instances when it could be argued t hat cumulative doses could occur. If t he
nursery is resprayc,l with a pest icide before t he pesticide from the prev ious spraying has
been totally degraded. or if another use of the same pest icide occurs in the nursery and
overl aps its degradation in ti me, t hen it is possible for larger pesticide doses to occur t ba n
from a single appli cation. Cumulative exposure could also occur when an ind iv idual uses
one of th ' pcsticides in t heir lawn or garden . or :. exposed to a pesticide from nearby
agri cultural arcas. and i. exposed to t he same pesticide a!J a result of the Forest S rvice
nursery applicat ion program.

ry Workers
Non-Chemical Control M hods
I: nckr t t. ., al prnat ' .... t h risks of inju ry due to use of non·chemical controls would be
"
thO

h,~h..r 'h,," lbooe untleT Alternative A. There would be more hand weed ing with
eln..",r .han "ith Alternative A. This might result in a slightly higher incidence of

Pc.t icide doses from th other types of sources mentioned bove were not est imated in the
risk 1L."'·"""·IIt. However, t he risk. of adverse healt h elfe ts from pos. ible cum ul Mive doses
in hi. p ru~ r .'1II should be no greater than t he risks from routin ext r ' me exposures . The
ass unlpf ion .. 1I "('ci in t he ri sk assessment are es ti mat ed exposUft's rrom eat ing, drinking, and
corn ing ill t'll1Itact with veget ation. These es timates Arc con servati ve enough to cover expo-IV-58

Region 4 FEIS
S1IW rnml thf"Sf' nt.hf'r ~fltlff'~ ,

lhr ri~ k~ rrom pflss ihl r hy pothr t. iral 1"1lIl1l1 latiw' r~ po~ lIrf'!>
~"'ml.1 IN' nn ~r,'''t ... r t h.m t it ... ri!'k!' a ln'",ly ,Ii!'l f·tlflfl ...d in '''Iis ;LC:Sf'!I!l nwl1t..
!':n

• Nursery seedling production : Seed ling losses, primarily to dise"" , would likely occur
in Alterna ti ve B.
• Cost pfli cie ncy: Loss of monetary resources when seedling production costs , including
pest cont rol costs, e xceed nurse ry budgets. Alte rnati ves A and C are the most cost
effective alte rnat ives.

Consequences of
the Alternatives on
Irreversible or Irretrievable
Commitment of Resources

• Wild life: Localized changes in numbe rs due to changes in habitat.

An irrf'vr~i hlf" r onunitnK'nt o r fl. rr~Ol1 rrf' m',' lIrs wllrn rf'SHllr n~ fl.rf' a lff'df'" in a l1lillll!f' r
thfl.l {"fl.nnul I'M' n ' \'f'rsf'fl. Fur instan .. r . ir soil ur wat,f' r is nmt.a min ah',J an d "annul lit' d. 'nHi
l~minfl.tf"tl. thr .'tf,Yl is irr.'vf·rs,hl....
An i rrf't, ri~\,... hlf' rnmmit."",nt .. r a n~utlrn ' mT llr;q Whf' lI rN'4 UtlTn -:q , urt.,,, ""m' rals OT russil
r'If"I~, aTr 11!Wf1 lip an" ('a nn ol hf' rf'p l"n',1.

Alternative A - No Action
Continue Present Management

Consequences of
the Alternatives on
Energy Requirements and
Conservation Potential
Alternative A - No Action
Continue Present Management

Th.' Tr is a pot"ntia l rllr irrf' w'rs;hl,' ~rul1ndwat..'r nlltt arn;II atiulI rrom y,'ars or 11lIrsr ry p~ I, i .
ci.1r appli('ilt.i.H1s. 11 ••wI'v,·r , t rw ~ I.)t'ri fif· sf,il " II" w" t,f'r lI1 it i,Ratill,R m. 'a.flll n '~ illn.rp.,ralf',J in
l h i~ E.S art" ,Jf~ i~""f l 1.. pnnWIl t. ~rftllfH lw a t,"r f"lm t,ami n" t. ion .

Alternatives 8 and C
Biological and Cu ltural Controls Only,
Integrated Pest Management, and All Pest Control Methods
Except Methyl Bromide + Chloropicrin
T tlr rr i!'l a ,"tft' nt i;,1 ror ir n 'v"r!'i"'f' ,(rtmnfiw at,f'r nmliUl1in"tiun rrum y.'ar~ u( IIl1r~wry "f~ t, i ·
rj f'''' ;t ppfir .. ',iull oII 1(, tW" \','r. LltI' !Crwr ifir !'luil .. l1f) walf'r lI1iti~ati'I'; m.·a.~1I r(~ inr urJH, ri\l.,,1 in
lhi~ ..: .~ .. n~ ,f , 1 ~ 'lf'd 10 prrw'lI t ,(rfJ1IItf lwa t,f'r ,·oll',i\lIIilla.tinn . Altt' ffH,livr'1 wo nld f'limillatr
(II rll .... r J UJt..~" t" it r .cr" llfI,lw<tl,r r I." 'IIII,.. mjllati"fl Ily "lifl1jl1atj ll ~ pf ~t i ri"f' IISf' , N.I irTf' v"r~ il. lf·
f"[N' b U ' I r'~Wlr l r'~ IHI Vf' 1"" ' 11 i,lf·ut ilif'fl.
I\ U i Trf·tr i,.. v~ "', ' ,·If,·, f .. " ft~Hl lrr" '!C i~ t l", lu!C!C o( ~f~,. l1 if1,1; pnu'lIf' tiulI fJl.JIJur t lll1i t. if'~ ' Sf~', IIiIl,l;
IJftKI"rltun \NUII I" \o a r:.' hrt WN"1I a lh·r" a.t iYf'!4 , a... wUIII •• t t... f' u:oth f\.CI!Cu,·ii\t",I with a,·rutllp li!'l h.
in,l f" HvirUfHt1f'u, ,,lI v Of.Jl IUfI '''":'It ""Ula.lt'·flU-flt , Tlw ... mlffliLtllf'lIt, ur Li ll lf'
. IHl1 ar~ i\ft' irn
tr 'r va r.I" "", I,. " prod." t i" " i.. IO!'ll . fl uw.'v.'r , "Iu'y ar" flut .rr"Vl'flC il.II', lC in.... ' "rn. llld iuf1 If'v,' I ~
""" It" ",,,,·r .. ' " 1,\ dla fl ,l;i u,I; rHU!'ll' ry 1H':ott UI ;UI"~f' '''f'flt, I' Lri\tf'.,;i,'l" in Lh .. (u t Urf'. 'rr.'h it'va.ltl,.
r....-m, ' f' ·"',,"lI' lflf' lIl q ;tT,. !ll lI rl lIl1i\ rf 7.f ·" fw luw :

"fII'

Energy requireme nts a nd conservation potential wou ld be uncha nged .

Alternatives 8 and C
(Biological and Cultural Controls Only)
and (Integrated Pest Management)
There can be some minor reductions t hrough conservative use of tractors a nd ot he r ve hicles
at the nurseries. but no significant opportu ni ties to reduce fossil fuel consumption were
identified .

Consequences of
the Alternatives on
Social and Cultural Issues
These a ltfo r ll ativ('s involve activiti 9 simil a r or identical t o ac t ivities t hat have been pract iced
a t th r 1I11,,,·,i.·,. 0 11 t he same ground . fo, ma ny years. We would ex pec t t hat all curre nt Forest
Servin' f('g tllalio ns conce rning a rcheological artifa.cts, Native American cultures , a nd equal
cmploYIIlf'1I1 " , ar ti ces wou ld be fo llowed . For t hooe reMons . we do not anticipate any ad verse
IV· 50
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nursery pest management alternatives.

U nCf.ll't~n Data
and tistImates

Short-term
Use Versus
Long-term Productivity

Data and information collected for the various analyses in this EIS, as well as the resulting
estimates of effect and conclusions, vary in precision and accuracy. Some are based on
censuses and many mutually confirming studies. Others are based on samples and a few
studies; some are estimates by professional specialists drawing on extensive experience with
individual disciplines. The standard for determining the depth of analysis is that analysis
be suffi cient to provide "a clear basis for choice among options" - in this case, a choice among
t he t hree alternatives conside red in this EIS .

impacts to cultural resources.

alive American!, or women and minorities rrom the pro posed

• bart-term" u",," are generally those that determine the present quality of life for the
public_ including emplo)'t'eS. The short-term use of the Lucky Peak Nursery is to produce
appropriate quantities of quality seedlings for reforestation of predominantly National Forest
land.. and other public land •. T he decision to provide seed lings for reforestation was made in
tbe early \900's to ensure availability of suitable planti ng stock for t he new Forest Reserves .
Considering &lIthe activities that take place in a nursery, a narrow spect rum of management
activities is considered in this EIS_ Pest management helps provide t he production of quali ty
and quantity seedlings required for reforestation, a short-term use of the nursery. The process
Pl"e3eDted bere for managing nursery pests and many of the mitigating measures are designed
\0 protect the long-term productivity of the land .
aLong- term productivity" refers to the capability of t he land to support a sound ecosystem
th t will continue to produce an app ropriate quantity of quality seed lings. The cu ltu ral and
bioIosical pest control methods associated with short-term uses have no known long-term
effect on long-term productivity.
The chemical pesticid"" examined in this EIS have no known long-term effect on long-term
productivity. However . I is known that many pest management activities have t he potential
to reduce t~ ~ natural productivity of the land if certain operating guidelines are not followed.
This EIS has de",loped mitigating measures for nursery pest management that will protect
long-term productivity of nursery lands.

Incomplete or
Unavailable Information

Uncertai nty in data and information is often the result of the inherent variability of natural
phenomena. Uncertainty due to inherent variability can be expressed th rough a variety
of means, including statistical measures of variation, estimates of ranges, and qualitative
descript ions.

Sometimes, uncertainty is the result of incomplete or unavailable information. If the information t hat is incomplete or unavailable is essential to the decision to be made-in t his case,
selection of one of t he three alternatives considered in t his EIS- then a more rigorous standard for analysis and reporting is required (U.S. Government 40 CFR \502.22) . The more
rigorous standard speci fi es an orderly, careful , and open professional approach in dealing
with uncertainty.
The costs for filling tox icity data gaps are as follows:
Teratology study in rats - $68,000
Ames gene mutation assay - $2,700
Chromosomal aberrations in Chinese hamster ovary cells - $7,600
Unscheduled DNA synt hesis - $6,800
21-day acute delayed neurotoxicity - $50,000
Derma l sensitization - $4 ,080
To fill all the toxicitv data gaps identified in the hazard analysis for Region 4 nursery pesticides, t he total cost would be exceed $3,000,000, and would take, at minimum, I year to
complete t he studies and ana lyze the resu lts. Because of t his high cost and the time involved
and the fact that the results of these studies would be unlikely to change t he conclusions of
the risk assessment. the Forest Service has decided that it would not be appropriate to fund
these st udies at this time.

Incomplete or un vA,1 hie information WAIl sometimes encounlered in the process of preparing
th, EIS. Th<- ,mphral,ons of t hese situat ,ons and how they were handled are discussed here.
~ pllf~ of h.. f'nvi ronrnen al analy..,. cont ined in this EIS is to "present the envi roomen .. I,m"", • of the proposal and t he altern tives in comp rative form , thus sharply
ddinon,; h..... "... nd providins " c1""r h is for choice amons options hy the decision maker
th.. p"""'" (l'S. ~rnrnent '10 C FR 1502. 14)
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Reasonably Foreseeable
Significant Adverse Effects
An open public process was used in preparing this EIS to identify significant issues. Issues
identified a." issues because of the potenlial for reasonably foreseeabl~, significant adverse
impacts on the human environment. The potential impads are in the areas of human health ,
social and economic effects, and environmenl al effects . See Chapt er I and Appendix A for a
discussion of the issues and the scoping process.

about the human health effects of chemical pesticides does exist. A large portion of tbe
information that does exist was developed in support of registration of chemical pesticides
by the Environmental Protedion Agency.
Information is incomplete or unavailable for human health effeds of chemical pesticides.
Data gaps exist. Information is incomplete or unavai lable in the following areas:
• Field data on residue levels in plants and animals most likely t o be found in and
around treatment areas for the pesticides;
• Toxicity information on the synergistic effeds from exposure to more than one pes·
t icide;

En . onmental Impacts

• Chemical pesticide specific data gaps summarized in Table IV-8 and discussed in
detail in Appendix E, Sedion 2; and

Environmental effects are reasonably well understood. The uncertainty associated with estimating environmental effects is due to the inherent variability and diversity associated wilh
the natural environment . By using appropriate assumptions and professional judgment, ef·
feels of actions can be reasonably estimated wit h confidence. (These estimated effects are
presented as the main part of this chapter.) While no esti mate of effects for a given alter·
native i. absolulely cert ain, the relati ve effects-compared to other alternatives- are correct .
There is sufficient information with regard to environment al effects to provide a clear basis
for choice among oplion •.

Residue data in various environmental components, including plants, animals, and wat er are
available for the pesticides, but not for forestry applications. A conservative methodology was
used to model the t ransport and fate of the pesticides in various environmental components.

Mutagenic Impacts to Seedlings

Statement of Relevance

Very little bas been done 10 delermine tbe genelic impacts of pesticides on conifers. However,
..,vera! sludies have delermined Ihat tbere are no chromosonal changes in seedlings Ireated
with pesticides when compared 10 seedlings in a conlrol plol . Tbe biological impact of a
pesticid i. in Ruenced by ils pattern of use. Frequenl use of peslicides may nol allow ti medependenl gen lic repai r processes to become effed ive. Further monilorlOg is required to
determine if any chang.,. are occurring in Irealed seedlings (Thiesen 1989).

The relat ive human health effeds of chemical pesticides can be compared among the al·
tern atives. Comparisons arc made in this EIS for accidents from spills for each nursery.
(See the Human Health Effects section of t his chapter and Append ix 0 , Sedion 4) . Actual
human health risks from chemical pest icides are uncertain because t here is incomplete and
unavailable informat ion.

• Inert ingredients used in chemical pesticide formulation s.

Compliance with Laws and
Regulations of Other Jurisdictions

Human Healt h Concerns
Human h~a1lh 'on'~rns relaled 10 managi ng Ihe Lucky Peak Nursery by u.ing chemical
pesticide. is an i .11(" .

Implementation of any of the alternatrves are not expected to presenl conAict. wilh federal .
state, coun ty. and /or local laws and rdinances. Implementation measures wo uld comply
wi t h the regul ation. of these jurisdiction •.

delailed nd 'Y' rmalic d lermination of Ihe qualily of available information yo r human
elf~l. of on"'clicides i. idenlified in Ihe
clion on Human Health Effect. in this
(""pl~r . Informalion hat i3 incompl Ie or unavai lable for human health effecls of pest icide•
• omm"fllt'<! on ,\ pp<'ndix D. Seclion 2.

be IIh

fbe roo • of "lot aIDo ng more precise nd conclusive dala were estimaled and w re found 10
be norhot;ont Whole th.. r i. incomplete and unavai la ble informalion . much informalion
fY ·M
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Summary of Information
Information that is currently available is summarized in several places in this EIS:
Chapter IV

Human Health Effects

Appendix D

Quantitative Human Health Risk Assessment

Appendix D , Section 4

Nursery-Specific Risk Analysis

Appendix D, Section 6

Details of Mutagenicity and Carcinogenicity

Evaluation of Impacts
Tbe human health effects of the alternatives are compared in Chapter II. T he detailed human
bealth effects of the alternatives are discussed in Chapter IV. In the cou rse of evaluating
potential human health effects, three kinds of information were used : historical studies,
research studies, and quantitative predictions.
Many research studies were used to determine what effects are currently known . A great
Dumber of research studies have been conducted on the use of chemical pesticides , many
in support of registration by the Environmental Protect ion Agency. Enougb information
is available that risk <an be reasonably characterized for all cbemical pesticides being considered. Quantitat
esti mates of risk are contained in Appendix D, which contains a
detailed quantitative human bealth risk as.essment that considers three different scenarios:
I) routine-worst <:Me; 2) routine-realistic, and 3) accidental spills .

Unavoidable Adver e Effects
Implementation of any alternative would r,,"ult in rome adverse environmental effects tbat
cannot be avoided The mitigating measures developed in this t iS are intended to keep the
extent and duration of t hese effects within acceptable levels, but adverse effects cannot be
completely eliminated .
Because thi. tiS examin,," alternative method. (or managing nursery pests, tbe (ocu. is on
bow the dilferent m.. thod. could affect the environment. From this perspective, there are

Ibree a re... o( potentially .ignificant advers effects:
• Human h"alth risk.
• EnvironrTlf'n I pffects
• F... onoml~ rff.... t.

TIM- pot .." Ilol
Ih

(or

ativt'rse effects ~ies with each alternative, and is discussed in detail in
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List of Preparers
Interdisciplinary Team

Susan Whitney is a public affairs specialist with the USDA Forest Service in Portland ,
Oregon. She has a B.A. in humanities from Scripps College, and an M.A. in art history from
the University of Wisconsin . Susan has worked for the Forest Serv ice for 10 years as a visito r
information spec ialist at the Wind Ri ver Nursery. Susan also has se veral years experienCl'
as a teacher.

Other Contributors
Don Boyer i. a soil .cienlisl on conlrad wilh lhe Nu rsery EIS team . Don has a B.S. in
agronomy from Colorado Slale Universily. He has worked as a soil specialist for the USDA
Soil Conservation Service for 10 years. and t he USDA Forest Service for 19 yea rs. Don
relired from the Forest Service in 1983. and currenlly is a hazelnut farmer.
Sally CampbeU is a nursery and regeneration pathologist wi lh the USDA Forest Servi ce in
Porlland , Oregon . Sally is lhe Nursery EIS team leader. She has a B.S. in biology from
Pil zer College. and an M.S. in planl pathology from Oregon State University. She has worked
for t he Foresl Service for II year•.
George Matejko is a forester with the USDA Forest Service, formerl y in Portland , Oregon ,
now in Wash ington , D.C .. He has a B.S. in forest management from Wesl Virginia Universily,
and has done gradua te work in hydrology. George has worked for the US DI Bureau of Land
Management and l he US DA Forest Service for 15 years as a hyd rologist, districl resource
.... i tant, and dis ricl ranger, environmental impact stalemenl team leader, and legislative
affairs specialisl.

The follow ing people provided valuable techni cal assistance and ad minist rat ive sllpport ser·
vices :
Pat Addleman . Clerk Typist, Clackamas Ranger District , Mt Hood National Forest, Estacada, OR.
Ken Benison, Chemist, School of Science and Technology, LJepartment of Life Science. New
Mex ico Highlands Uni versity, Las Vegas, NM.
Christine Boivin. Toxicologist, Labat-Anderson Inc., Washi ngton. DC.
Dan Dolata , Forester, Lucky Peak Nursery, Boise National Forest . Boise. 10.
Judy Droddy , Business Management Assistant. US DA Forest Service, Portland , OR .
Helen Graham, Assistant Ed itor, Writer. FE IS, US DA Forest Service. Timber ~Ianage nlt'n
Portland , OR.
Larry Gross , Pesti cide Specialist , US DA Forest Service, WO, Washington . DC.

Michael 0'D81 is a forest resource and computer/data systems specialist with t he USDA
Foresl Service in Portland, Oregon. He has a B.S. in foresl management from the University
of Michigan. Mike 10 ... worked for t he Forest Service for 9 years and was employed for 7
yea ... wilh the foresl products indust ry specializing in forest inventory and mapping.

Jim Hoffmann, Pat hologist . Boise National Forest. Boise 10.
Dr. Terry Lavy . li ni v('fsity of Arkansas . Fayettevi lle. AR.

Gloria Perea i a writer edilor for l he SDA Foresl Service in Portland , Oregon. She has
a B.S. in bu.in
marke ing from Me ropoli tan State College. She is new to the Forest
Servi(~. Gloria hat! worked in euslomer service for 3 ypars and has experience in market
plannmg. promo ,on'. and writing and edili ng new. leUers.

Timot hy Mulholland . Chemist , Laba t· Anderson Inc. , Washington, DC.

Phil aenini, Ph .D.. is lhe group leader for 1\ research team from Labal· Anderson, Inc., a
r....,,«h group lo""t~fl in Arlington , Vi rgi nia. Phil and his team prepared Ihe risk assessment
for th,~ proj.... ..nrl .... vNAI olhers of a .imi lar nalure.

Robin Weiss . Ana lyst . Labat· Anderson Inc, Arlington. VA .

Richard H. Thatcher. Nursery Ma nag.... Lucky Peak Nursery, Aoise Nat ional Fort'st . Hoist,.
10.

DeRnu Web~, ,. a fo,...\ .. r wi h the U 0 Forest 'ervice in Portland , Oregon. He has a B. ' .
for~t m"".~rmf' nt from the niversity of Wi. con.i n. Denn i. h ... 14 years of profe.siona l
r"(p"rtf'nfr ... a forrs\p r nd inlerdi.ciplinary land management planner on he Wili ameUe
nrl , I 11 •• ,,1 '1,oIional Forest •.
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Distribution List
Distribution List
These are the agencies, organizations, and individuals who were li.ted to receive this FEIS
as of August 1993.

Federal Agencies and Officials
Ad..iaory Council on Biatoric P ......nation
Office of Architectural and Environmental Preservation , Washington , DC

Department of Al1icult""'
Agricultural Stabilization and Conservation Service, Washin«ton, DC;
Animal and Plant Health In.pection Service, Hyattsville, MD
Office of Equal Opportunity, Washin«ton, DC
Rural Electrification Administration, Washin«ton, DC
Soil Conservation Service, Wasbin«ton, DC
State Conservationist, Boise, ID
Forest Service, Washington, DC
Regional Office.
Alaska Region, Juneau, AK
Eastern Region, Milwaukee, WI
Intermountain Region, Ogden, UT
Northern Region, Missoula, MT
Pacific Northwest Region, Portland, OR
Pacific Southwest Region, San Francisco, CA
Rocky Mountain Region , Lakewood , CO
Southern Region, Atlanta, GA
Southwestern Region, Albuquerque, NM

Notional Fore.&. ond Ranger Di.Cric&. in Ihe InCermounlain Region
Idaho:
Boise National Forest
Boise Ranger District
Cascade Ranser District
Emmett Ranger District
Idaho City Ranger District
Lowman Ranger District
O"tribution L"t
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Mountain Home Ran!!er District
Lucky Peak Nursery
CMibou National Forests
Malad Ranger Dist rict
Montpelier Ranger District
Pocatello Ranger District
Soda Springs Ranger District
Cu rlew National Grasslands
Challis National Forest
Challis Ranger District
Lost River Ranger District
Middle Fork Ranger District
Yankee Fork Ranger District
Payetle National Forest
Counal Ranger District
Krasoel Ranger District
McCall Ran!!er District
New Meadows Ranger District
Weiser Ran!!er District
Salmon

ational Forest
Cobalt Ranger District
Leadore Ranger Dist rict
North Fork Ranger District
Salmon Ran!!er District

Sawtooth National Forest
Burley Ranger District
Fairfield Ran!!er District
Ketchum Ranger Di.trict
Sawtooth National Recreation Area
Twin Falls Ranger District
Targhee National Forest
Ashton Ranger District
Dubois Ranger District
Island P rk Ran!!er District
Pali",des Ran!!er District
Telon Basin Ran!!er District
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Nend.:
Humboldt National Forest
Ely Ranger District
Jarbid!!e Ran!!er District
Mountain City Ranger District
Santa Rosa Ranger District
Ruby Mountains Ranger District
Toiyabe National Forest
Austin Ranger District
Bridgeport Ranger District
Carson Ranger District
Las Vegas Lake Ranger District
Tonopah Ranger District
Utah:
Ashley National Forest
Duchesne Ranger District
Flaming Gorge Ranger District
Roosevelt Ranger District
Vernal Ranger District

Dixie National Forest
Cedar City District
Escalante Ranger District
Pine Valley Ranger District
Powell Ranger District
Teasdale Ranger District
Fishlake National Forest
Beaver Ranger District
Fillmore Ranger District
Loa Ranger District
Richfield Ranger District
Manti-LaSal National Forest
Ferron Ranger Dist rict
Moab Ranger District
Monticello Falls Ranger District
Price Ranger District
S npete Ranger District
t in a National Forest
Heber Ranger District
Pleas nt Grove Ran!!er District
pan ish Fork Ran!!er District
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Wasatch-Cache National Forest
Evanston Ranger Dist rict
Kamas Ranger District
Mouotain View Ranger District
Ogden Ranger District
Salt Lake/Tooele Ranger District

Department of Defense
Army Corps of Engineers, Washington, DC; North Pacific Di vision ,
Portland, OR
Deputy Assistant Secretary of Defen se, Washington, DC
Explosive.. Safety Board, Alexandria, VA
US Air Force, Environment and Safety, Washington , DC
US Army, Army Engineering and Housing, Washington, DC
US Navy, Environment Protection Division , Washington , DC

Wyoming
Bridger-Teton National Fares!
Big Piney Ranger Dist rict
Buffalo Ranger District
Greys River Ranger Dist ri ct
Jackson Ranger District
Kemmerer Ranger District
Pinedale Ranger District

Othe r National Foru($
Deschutes
Eldorado
Gifford P incho
Idaho Panhandle

Nationa l

Mendocino
National Fo, csts
in Mississippi
Ottawa

Rogue Ri ver
Six Ri ver
Umpq ua

Fore~t Nur~e rie$

Chico Tree Improvement Center, Mendocino National Forest. CA
Humboldt, Six Rivers National Forest . CA
Placerville. Eldorado National Forest, CA
Coeur d ' Alene, Idaho Panhandle National Forest. ID
Lucky Peak, Boise National Forest , ID
J . W. Tou rney, 0 tawa National Forest, MI
W. W. ,' she. National Fores s in lississi ppi. MS
fk, ... y. Nebraska National Forest. N E
(knd Pine. Deschu es ational Forest , OR
D<>rrna Tree Improvemen Center. Umpqua National Forest. OR
J "" .... rl Stone, Rogue River National Forest. OR
W,nd R,ver. Gifford Pincho' ational Forest. WA
t:~p<'rime nt

Intrrrnountaon
North Cent rAl

Slalion1l
PAcific orthwest
Parific Sou hwest
Rocky Moun ain
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Department of Commerce
Interstate Commerce Commission , Washington , DC
Nat ional Marine Fisheries Service, Silver Springs, MD; Northwest and
Alaska Region , Seattle, WA
NOAA Ecology and Conservation Division , Was hington, DC

outheastern
Sout hern
Forest Products Lab

Department of Energy
Federal Energy Regulatory Commission, Office of Envi ronmental Review,
Washmgton , DC
Office of Environmental Compliance, Washington , DC
Department oC Health and Human Services
Special Progra ms Coordinator, Washington, DC
Center for Disease Cont rol, Atla nta, GA
Department of Housing Qnd Urban De velopment
Office of Environment and Review, Washington. DC
Departme nt of Interior
Office of Environmental Affai rs, Portland. OR
Environmental Project Revie w, Washi ngton, DC
Bureau of Indian Affairs, Was hington, DC; Port land Area Office,
Port land , OR
Bureau of Land Management. Boise Dist rict, Boise, ID
Fish and Wildlife Service, Pacific Northwest Regional Office, Portland. OR
Deer Flat Nati "al Wildlife Refuge, Nampa, ID
De partment of La bor
Mine Safety .",1 IIcalth, Arlington, V
Occupational Sar ty and Health Administration . Was hington. 0
Department oC1'1' nsportation
Envi rofllnental DiviSIon, Was hington, DC
Federal Aviation Administratio" , Washington. DC; Northwest Mou" t"i"
R,',I(""" Seattle, WA
I~'''('ral " '.or;hway Adrninist r.. t ion, Was hington. DC; Northwest Mount"in
Il ....t;'on. Port land , OR
Distribution L 18\ • 5

.1(, ~
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Office of Pipeline Safety, Wasbington, DC
US eoa.t Guard , Water Reoources Coordination, Washington, DC
EII'riroIUlleJlliaJ Protedion A~ncy
Federal Agency Lia.son Civision, Washington DC; Region 10. Seattle. WA
GueraJ Senicn Adminiatration
Environmental Staff, Washington , DC
NadNr Replal«}' Cornmiuion
Environmental P'rojects Office, Washington, DC
Region 5, Walnut Creek, CA

State and Local
Aaucia

Central District Health Department, Boise, ID
Idabo Cooperative Fish and Wildlife Research Unit, Moscow, ID
Idaho State Department of Agriculture, Boise, ID
Idaho State Department of Fish and Garne, Boise, ID
Idaho State Department of Health and Welfare, Boise, ID
Idaho State Department of Lands. Boise, ID
Idabo State Department of Parks and Recreation, Boise. ID
Idaho State Department of Transportation, Boise, ID
Idaho State Department of Water Resources, Boise. ID
State Extension Services, Moecow. ID

Federal LqD ton

Honor ble
Honorable
Honor ble
HODOI' ble

Larry Craig, Senator. Wasbington. D.C.
Dirk Kemptborne. Senator. Washington, D.C.
Mike Cr po. Representative. W.. hington . D.C.
LArry laRocco. Representative, Washington, D.C.

te LqD lor

eo...rnor nd Secretary of t te of Idaho
I .. vgJ51alors of Districts of 13 thru 19 in Ada county
Co,""y GO" rn_nt
da ... ,n y Commi..ioners. Bois, 10
d Coun y Extension gent, Boise. ID
tI 10lln y W..ed
trol. Meridian . ID
~

• atia
nd B i .....
" ntl L R..forest tion. Hoi.... ID
r rr~~1 Ranc.bes. Ind .• Mount In Ho"",. ID
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Aguirre and Sons, Mountain Home, ID
Arkoosb and Zidan , Gooding, ID
Banks Cattle Association , Sweet, ID
BASF Corporation, Parsippany, NJ
B & 5 Enterprisees, Sbelley, ID
Black Canyon Grazing Association, Sweet, ID
Ciba-Geigy Corporation, Greensboro, NC
Clay Miller and Son, Boise, ID
Clifty View Nursery, Bonners Ferry, ID
David Little Farms, Inc., Emmett, ID
DBA Cluster Livestock, Mountain Home, 10
E. I. DuPont de Nemours Company, Wilmington, DE
E. K. Allen Ranches, Inc., Cascade, ID
Fantasy Farms, Lenore, 10
Faulkner Land and Livestock, Inc., Gooding, ID
Garden Valley Grazing Association, Boise, ID
Garden Valley Outfitters, Garden Valley, ID
Hammett Livestock company, Hammett, 10
Higbland Livestock and Land Company, Emmett, ID
Houtz Farms, Emmett, ID
Idabo Association of Soil Conservation Districts, Buhl, ID
Idabo Environmental Council, Idaho Falls, ID
Idaho Trappers Associ ation , Moscow, ID
Idaho Conservation League, Ketchum, ID
Idabo Wildlife ~ederation , Twin Falls, ID
J . C. Aldecoa and Son, Inc., Boise, ID
Joe Soli Reforestation, Brooks, OR
J . R. Cornell and Sons, Boise, ID
Labat-Anderson Incorporated , Arlington , VA
Little Land and Livestock Company. Emmett, ID
Matthews Maintenance, Horseshoe Bend, ID
1.1acgregor Land and Livestock Company, Boise, ID
Monsanto Company, St. Louis, MO
National Coalition for Alternati""s to Pesticides. Boise, ID
Nishek Nursery, Boroners Ferry, ID
North Woods ursery, Elk Ri""r. ID
N W Reforestation Corporation , Brooks. OR
Plato Nursery. Bonners B rry, ID
Potlatch Corporation. L wiston, ID
Quintan" Sheep Company. Hom dale, ID
Region IV Dev lopment ssociation, Twin Fall •• 10
R. I. "nd K. A. Branch Eotate, 1I0rseshoe Bend , ID
Sandy Li vr.tock ompany, Hagerm"n. ID
iNra ('lllh Ll·gal 0 fense Fund . Denver. 0
Simplot ('"ule ompany, Boise, ID
Soul"11 L, ve,lock ompany, Weiser. ID
Di,&ribu'ion LIS' . 7
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Steiners Construction and Repair, Caldwell, ID
tringer Bothers, yssa, OR
The Hilltop Cafe, Boise, ID
The Hoedads , Eugene, OR
Trout nlimited Idaho Council, Lewiston , ID
Western Forest Systems ursery, Lewiston, ID
Wildlife Society, Idaho Chapter, Blackfoot, ID

Literature Cited

Uni\-enity of Idaho
Conese of Forestry, Wildlife and Range Sciences, Moscow, ID
FOre!t Research Nursery, Moscow , ID
Idaho State University
Department of Biological Sciences , Pocatello, ID

Libraries
University of Idaho Library, Document edion , Moscow , ID
Idaho Sute Uni\-ersity Library, Document Section , Pocatello, ID
Boise Public Library, Boise, ID
.-...papers
Idaho talesman , Envi ronmental Editor, Boise, ID

lAdmd
John nchustigui , Jr., Boi , ID
ella Baez, McCal l, ID
Charles J . Broz, Star, ID
Jo.e Mende2 Car~jol , Ont rio, OR
Err 'n orona. alem, OR
Fr k arroll. Boise, ID
rlen nd M rgar Ue Demeyer, Boi , ID
L Doramus. Caldwell. ID
Donald Fem s. Boi • ID
Bar ~t If Ilr k.. r. Boise, ID
mn.. , Holbrook, 01 • ID
Tom La \lar. M08cow, 10
I.. Lan • • 90. • 10
W yn.. P"tlon. Boi . ID
J08.. J QUI] • Ifo, hoe Bend. ID
Ruby A R,.III:&e1 Boi • ID
R Immon . al mon. ID
(;1 ,Ion J nd Ver.. ..war . Kun • ID
W n.I
,.w,. Boise. ID
n ,., f' T,rner . Middle on. ID
li df \\ ~•• Ao. .... ID
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Literature Cited
II documents cited are available a t un ive rsit ies. libraries. or from Federal age ncies such as
the . . Forest Service.

In the text of tb is docu ment, referen ces a re ci ted in parenlhese. u.ing Ihe author.yea r sy.lem
of cit&tion. When an or~ani zalion (such as a Governmenlal agency or scie nt ific society
oociety) is Ii ted as the author in t he parent he tical ci tation . an acronym or an a bbrev ial ion
form of tbat or~an i-zat ion 's name gene rally is used in place of its full title. Below is a list
of ac:ronyms a nd abbreviations Ihat are used in citalion •. alon~ wilh Ihe corresponding full
titles that a re used in Ihi. reference seclion .

CE:
UD

.F

U.

rmy Corps of En~inee rs
Deparlment of Agricul l ure . Forest Se rvi ce

In addition. tbr.... other abb reviation a re used. FSM. is used to cite Forest Service ~anual s .
wbile F H is used to cited Forest Ser vice Handbooks. For example. FSM 2109. 11 refe rs to
Forest Service Manual 2109.11. T h e manua l. and handbook. are located in most Forest
rvice offices. The abbreviation C FR refers to the Code of Fede ral Regu lation . A paren·
thetical reference . uch as (29 CF R 19 10. 1200) cites book 29 ••eclion 1910. 1200 of Ihe Code
of Fedtoral R~lalion . These are avai~a Ie a l many fed eral governmenl offi ce•• and some
public d uni""rsity libraries. 'i alion for F M and FR a re nol included in t he following
liter tore cited sec ion .inc.. th parenlhe ic I refere nce provide all the informalion needed
10 ..,....1.. lhe docum.. nl .

C labr...... E.J .
I
Politi Ian • nrl hi,;h ris k ~ro"ps . John W il y ADd Sons Inc. New York .

r

I br
I ~ I I ,,~r ~,"Iy f 'IOf'
Ph rlTl¥ol.,,;, i I'» 1'16.

ntl in .rindividu I varialion. R.." ulalo ry Toxicology a nd

(,"",rholm. (' J . l. \1 R~ld. anrl E.O. 1'10
I
('"moll II .... 1f~1s of ~n,; r d sedim.. nl on " Imonid populalion. in Ih ..
( !.. rw~t.r R, ... r. J.ff"f"On ('oun y. Washin"ton . P " ... :Jl!-7'1. IN: S Imon- pawnin,;
/(, ...1
,rn.w Io~ r....,.'re .. in IhO' P eille orlh"... . Reporl No.3 : P roc..edin".
nf ,nnt rrn' •. I
(Xtob, 7; Se t I... W . Pu ll m n. W : Was hin';lon lal ..
I'n, r ,"
.. ~"f W hin!!lon W I.r
rch enl .. r; Univ.. rsily of Was hin!!lon.

n.....

L.ter 'ure ('ilf'd

,'-
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Holfman , J .T . and R.E. Williams
1988. Evaluation of .pring-applied basamid to control soil-borne root pathoge ns at
Lucky Peak Nursery, Idaho. Report No. R4-88- 1 \. USDA Foresl Service, For ...1 P... t
Management , Intermountain Region. Ogden , UT.
Lorz, H.W. ; et al.
1979. Effects of selected berbicides on . molting of coho salmon . EPA-600/3-79-071.
US Environmental Protection Agency. Environmental Research Laboratory. Corvallis,
OR. 103 p.
Marshall. J .P.
1985. Pre- a nd Post-fumigation Soil Assays for Planl Palho"e n. , Lucky Peak Forest
Nur.ery, Idaho. Report No. 85-9,3 p. US DA Forest Service, Forest Pest Management .
Intermollnlain Region , Boise, 10.
Marshall , J .P.
1986. Pre and Post-fumigalion Soil A.say. of Fungal Population. Relative to Three
Fumigation Treatments: Lucky Peak Forest Nursery. Reporl No. 86-6, 4 p. US DA
Forest Serv ice, Fore.t Pest Management, Inlermollntain Region , Boi.e, 10.
Norri •• L.A .; H.W . Lorz and S.Y. Gregory
1983. Influence of fore.t and ra ngeland managemenl on anadromous fish habitat in
weste rn North Ame rica. 9. Forest chromicals. General Technical Report PNW- I<l9.
US DA Forest Servi ce, Pacific Northwe.t Foresl and Range Experiment Station. Portland. OR. 95 p.
Sedell, J .R.; F.Il . Everest and F.J. Swan. on
1981. Fish habita l and streamside manageme nt : Pas l and pre.enl . Pag"" 244-25.5.
IN: Proceedings of 19 I Confere nce, So iely of American Fore.te rs .
Tagar t, J .Y.
1976. Th .. sllrvival from egg deposition to emerge nce of coho sa lmon in t he learwater Ri ver, J e fferson County, Washington. Seat lie, WA . Unpublished M.S. Ihesis.
Univer. ily of Was hington. Seallie. WA . 101 p.
T hiesen. P.A.
1989. SO" ... Ge netic Consideratio ns of Pesticide lI.e in Tree Improveme nl . Pape r 23.
US DA Fon·. 1 Service. Paci fi c Nort hwesl It.·gio n.
liSA 'E
19 8 . Lurky Peak Master Pla n. Design Me mora nd um No.5. Wa lla Wa ll .. Disl ricl.
Wall" Willi". WA.
lISDA. I'S
I'IXI I"'stir id Backgrou nd Statements Volume I. Herbici des .
/i.t:l . W".hinglo n. D.C.

I
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DA, f'S
I
Pesticide Background Statemenls Volume II , Fungicides and Fumigants, Agriculture Handbook 661, Washington , D.C.
UD,f'S
I 7. Pesticide Back~ound Statemenls Volume III. Nursery Pesticides, Agriculture
Handbook 6iO Washington , D.C.

Selected Readings

D , f'S
1987b. Human Health Risk Assessment for the Use of Pesticides in USDA Forest
Service urseries. FS-412, Washington , D.C.

so

,PS
Pesticide Background Statements Volume IV , InseeLi ides, Agriculture HandI
, Washington, D.C .
book

.5. Government
40 CPR 1502. 14 Environmental impact statements, Alternatives including proposed
action .

_ Government
o CPR 1502. 14e Environmental impact statements, Alternatives including proposed
adion .
. Gov rnment
40 FR 1502.22 Incompl te or unavailabl information .

L.1e

Ill' .
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Selected Readings

Buchan an, R.
California· Davis, Universily of
1985- 1987. Annual Reporls, Universily of California. Slalewide IPM Project .
Campbell , S.J. and B. Kelpsas
1988. Comparisons of 3 soil fumigan ts in a bareroot conifer nursery. Tree Planters
Noles 39(4):16-22.

Abrahamoon. L.P. and K.F. BlIrns
I 79. Herbicide screening for weed conlrol in weslern foresl nurseries· Great Plai ns
Segment. AFRI Research Reporl 41. Applied Foreslry Research Inslilute , State Uni·
versi~y of ew York, Syracuse. NY.

merian GeoI09cal Inslilute
I 2. Diclionary of geological lerms. Dolphin Books, Doubleday and Co .. Inc. Garden
Cily, NY.
Aoonymou

I
Foresl disease
Region .

man~emenl

notes. USDA Foresl Service, Pacific Nort hwest

&O1"l, K.H. and R.W. T illman
I
• The Economics Behind Integrated Pesl Management . Virginia Agricullural
Economics n. 297.
!kr' lord, V.C.; J . L. Hanu la, and G.M. Cowie
I
• Dr n Inseclicide Background lalemenls. US DA , Foresl Service. Was hington
Office, Washinglon, D.C.
I 7.
Wea..,'s Garden. Interweave Pres . Loveland, CO.

l im try of Foresls nd Lands
and Regulat ion in B.C. Forest Management .
QUIrk Guide 10 P... ti ides.

8

n. E.R.
I
M n ~~m nt of wildlife nd fish h bilals in forests of western Oregon and
W hlng on P rl I · h pIe, n "alives.
D Foresl ervice, P"cifi Norlhwest
ReglOII . P rlland. OR; .. Dep rlmenl of Interior. Bure.. u of Land M nagem nl.

mp

8

n. ER
I l
\I~n ~menl of wildlife nd fish h bila s in foresls of weslern Oregon and
D forest.
,v ice, P <ifi No, thwesl Region .
W h,nr'on P r :I . ppendices.
Por 1.,",1. OR. I .. Depar ITlf'n of Inlerio, . 8u,e u of L nd I nag men . 302 p.
I.<I~

I

Ito

.,

,n • I

Cooley, S.J .
1982. Soil solarization in a foresl nursery for Ihe conlrol of nursery pesls. US DA forest
Servi ce, Pacific Northwest Region, forest Pest Management .
Cooley, S.J .
1985. Evaluation of solarization and fumigat ion at the J . Herbert Stone Nursery.
USDA Forest Service, Pacific Northwest Region .
Cooley. S.J .
1988. Currently registered fungicides and fumigan ts for use in forest nurseries in Oregon , Washington , and Idaho. US DA Forest Service, Paci fic Northwest Region , Port·
land, Oregon . Revised March 1988.
Cordell , C.E.
19 . Personal Communicalion regarding Integraled Nursery Pesl Managemenl.
Corrlell. C.E.; R. L. Anderson, W.H. HoWard . T . D. Landis. R.S. Smilh Jr .. and ~I.V . Toko.
Technical 'oordin ators
19 9. Foresl Nursery Pesls. Agriculture Handbook 680. US DA Forest ·ervice. W hinglon. D.C. I " p.
Cou ncil on Environmenlal Qu alily
19 O. Report to the Presidenl; Progress Made by Federa l gen ie. in Ihe Advancemenl
of In trgratrd P"51 Management.
Craigmi ll. A.L.
19 I. Envirun nll'ntal Toxi cology
California. \)ayi • .

ewsletter. Cooperalive Exlension, UniversilY of

tI,·,

Dan.c. L.H.J .e.; r .L. VlIIl lIe1scn. alld ' . . v, II
Heijden
1984 . Mt·t loyl hromide: Car inog. nic elfe ts in Lhe rat for.stoma h. Toxicology and
i\ppli,·.J PhllTllon"ulogy i2:262·.!71 .
Davidsull . .1 .1\ .; CF. ('o,"cll. and D.C'. Ibnn
I !)~~
I IItapp"d AILNnnlivt'. I\mpriC1lI1

n,,·

",..rym,III 167 (I I): 99- 109.
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Drug Enforumenl dminislralion
I
, Final environmenlal impad slalemenl on Ihe eradicalion of cannabis on Federal
land io Ibe continental Uniled States. OEA ·E I - 1. .. Department of Just ice. Drug
Eoforcernen
dminislralion. Washington. D.C. 773 p.
Duryea, I."'. and T .O. Landis (ed •. )
I '. Forest ursery Manual : Production of Bareroot Seedlings. Martinus ( ijhoff/Dr
W. Junk Publi hen. The H,"&ue/Boston/ Lancaster for Forest Res.-arrh Laboratory.
O~ tale bi..,nity. Corvalli..
6 p.

Ei3enbrand, G.; O. nserer. and R. Preu. mann
197 . The read ion of oilrate with pesticides. Vol. II. Formation. Chemical properties
and carcil103"ni adivity of the N-nitroso d rivative of N. methyl-n-napt hyl carbamate
(c:arbaryl). Food and osmetics Toxicolosy 13:36S-367.
En,,;roomen'\ Canada · anadian Foreslry Service and
OA Foresl -ervice
DrIb meri an Foresl Tree unery Soil. Workshop. Slale niversity of , ew
York. yracuse. Y.
E.,.,......t. F.H. and R. O. Harr
I
• InOuence of forest and rangeland management on anadromous fish habitat in
ortb merira. 6. ilviculturaltr atmenls. G neral Technical Repor t PNW.
o Forest rvice. Pacific orthwest Research Stalion. Portland , OR. 19
p.

man gemen in foresl nurseries. Pages 116-119. IN : Prounery ssocalion Meeling. Oklahoma City. OK . General
OA. Fores
rvice. Rocky Mountain Fores and Range
O.
d R. an den Bosch
In to<IlI~ ion 10 Integr ted Pesl Man germent .
nd s.-rkel y. ('

niver ily of California. Davi •.

Gb..........,i. 1.1 ...... F' rlt". P "p inter . P m Painler . . Quinliv n. R. cofield. and 1\ . Takal!.
I En.uonlll<'nt 'f' Ie nd Imp cl. of M jor Fores se Pe.licid . PrepMed for Ihe
I .. Env,""nn,..n 'Pr04edioo gen y. Offices of P""licid • and Toxir ·ubslances.
T
En."onn",n ' Oivi ion. R",' ndo Be h. • .

01 foresl Irt'n in New z., , nd: Ihe fungal , bac «ial. nd algal
,

d 1"0.... 1

rvice. Fo.... R...., rch In.lil lite. Technic I Repor

Gjerstad , D.H. and O.B . South
198 1. Preemergence weed control in loblolly. • Iash , . hortleaf. and eastern white pine
nursery seedbeds. Canadian Journal of Forest Research 11(4):848-853.
Gjerstad , D.H.; O.B . Sout h, and R.H. Crowley
1979. Effect of selected herbicides on production of southern pines ( Pinus spp.) in
nursery seedbeds. Weed Science 21(2): 113- 177.
Great Lakes Chemical Co.
1988. Personal communicat ion wit h manufacturers of methyl bromide fum iganl.
Hamm , P.
1989. Unp ublished dal a. Oregon Sl ale Uni..,rsily, Corvallis. OR.
Hamm, P. and E. Hansen
1988. Canker dise...... of Douglas-fir ...edlings in Oregon and Washington bare root
nurseries. Canadian Journal of Foreslry Research. Vol. 18: 1053- 1058.
Harry, J .B.
1977. A review of human exposure to Sevin (19 , carbaryl in.ecticide wit h particu lar
reference to the United States of America. Union Carbide Corporation. Agricultural
Products Divi.ion. ·alina. A.
Hepling, C .W.
1971. DiGe .... es of Foresl and Shade T rees of t he Uni led Siale•. U DA Agriculture
Handbook 6.
The Inlegrated Pe.t Managemenl Working Group
19 6. The Palh from Here: Integrated For ... Proleclion for the Fulure. U ·OA . Fore.1
Service, 'outhwestern Region.

I PM Practiont'r
19 6. Update: Suppre ing Weed. with Alleop"thic Mulche•. Bio- Inlegral Resource
'cnler (R Ifl C) . Berkeley,
John on, w:r. anti H.H. Lyon
1976. InSf'rl. ThaI Fl-ed on Tree. and hrubs:
niver, ity !'".... Ithaca. Y.

,n
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I .uide.

L,wy. T ."'. anti J . II. M""s~y
19 8. Fif·"1 ,,'" ~s'ment. of Pc.liride Di .ipalion in Tr.... ur ery. 1\ rlcan.
10 IIII' • " ional 1't'l<licid .. 1m"" I , 'f', ml' nl Progrl'm. W hington. O. '.
Lim"'",,,,,, . /l Y
I"" ""publi. h,·d dal ... U 0
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Maser. C. and J .W . Thomas
19 . Wildlife habitats in managed rangelands- the great basin of Southeastern Oregon.
Introduction. General Technical Report P W· 160.
SOA Forest Se rvi ce. Pacifir
ortbwest Forest and Range Experiment Station. Portland. OR. 15 p.

Pedne kar , M.D.; S. R. Gandhi, a nd M.S. Netzuwali
19 7. Evaluation of mutagen ic act ivities of eodosu lfa n, phosalone, malathion , a nd
per meth rin. before a nd a fte r metabolic activation , in the Ames Samonella test . Bulletin
of Envi ron mental Contamin atio n and Toxicology 38:9l5-:\3.

foeller. H.G . alld J.A . Rider
1962. Plasma and red blood cell cholinesterase activity as indicators of the thr.-sh ·
old of incipient toxicity of ethyl-p-nitrophenyl thio nobenzenephosphonate (E PN ) and
malathion in human beings. Toxicology anti Applied Pha rmacology 4 : 1 2~- 130 .

Peterson, G.W. a nd R.S. Smi t h, Jr.
1975. Forest nursery diseases in the United States. US DA Forest Service. Agriculture
Handbook 470.

ational Cancer Institute
1978. Bioassay of Malathion for Possible Carcinogen icity. OH EW Pu l,licati"n No.
( NIH) 7 24.
ational Library of Medici ne
1986. Off-liDe prin tout on malathion from Toxnrt. Toxicology Oatahank Network ,
Bethesda, MO .
ational Research Council
1983. Risk As....'Ssm.-nt in the Federa l Govrrnme nt: Managing tlw Process. Nationa l
Acade my Press. Wash ington . D.C.
ewton. M. and J.A. Nor,;ren
1977. Silvirnltural ct... mical. and pro ect ion of wate r quality. EPA 910/9-77.0:16.
attie, WA . I .S. Env ironmental Protection Agency, Region '0. 22'1 p.

Rad osevich, S.R.
1987. Met hods to St udy Inte ractions Among C rops and Weeds. Weed Technology
1:1 90- 198.
Rh ay. T.
1986. I PM: Whe n fnnd s a re tight. The J ournal of Pest icide Reform. Fall 1986:2-4.
Rime, J.R. and R.S. Smith
1979. Nu rsery d iseases of western conife rs.
US DA Forest Service. li p.

Forest Insect and Disease LeaHet 157.

Serfis, J.; R. Tinney, and R.E. Mc Manus
1986 . The Envi ronme ntal Protect ion Age ncy's impleme ntation of the endangered
species act with res pect to pesticide registration. Washi nglon , D.C.: Center for Environm ental Edllcation, Presidellt's Council on Environmental Quali ty, Environmental
P rotecLion Agency. I ~8 p .

ewton. M. and F.R. Knight
I I. lI andbook of Weed and Inscr t Control ('he micals for ~u res t Resource Ma nagers.
Tim""r Press. B,·averton. OR . ~ 13 p.

South, D. B. and D.H. Gjcrstad
1982. Postcillergence control of grasses with selecti" e herbicides in pine and hardwood
seedbeds. Tree Planters' Notes 22( 1):24-2

Oak . . W.
I 5. N n<srry p",t" P('Sls may mnsc ~O perrent of scedling mo rtali ty. Pages &I .
7.S. IN : In.... t and discas.. rondition. in the l: .S . 1979- 8~ . Gene ral Technical Report
WO-"". {lSD,\ Fort.,.t Storvirc. Washington Office. Washingtun , D.C .

South. D. B. and 0 . 11. Gjerstad
19 3. Postt'lncrgt' nt weed cont rol in loblolly. slas h , longleaf, and western white pine
lIurscry ,,·.. dbcds. Canadia n .I o1lrnal of Fore t Research 13: 1257· 1261.

Olkowski . II. and S . Daar
19 7. E. tal,l"h n,; an Integrated P""t Manag"'" nl Policy. Common Sens.' Pest Control.

Slitheri a lld . .I. H.
198·1. !'.'!'It IIH'llagl'lIlcnt ill Northwest bar~root nurseri es. IN: Forest nursery manual :
prod1lrtioll of I.ar .. root sc(·dlings, p.203·2 10. Edited by M. L. Duryea and T . O. Landis.
Martinll' :\ijhnlf/Dr W . J1Ink Pu blishe rs.

Parrella, M
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Glossary
Glossary
D"L

GI"""ary compiled by S.K. Omi and T .D. Landi. in Duryea, M.L. and T .D.
Landis (eds.), Forest Nursery Maoual: Production of Bareroot Seedlings.
Martinus Nijoff/Dr. W. Junk Publisber, The Hague/Boston/Lancaster for
Forest Research Laboratory, Oregon State University, Corvallis. 386p.

rSM

USDA Forest Service. Forest Service Manual Title 3405. Washington , D.C.

IDT

R-6 Nursery Interdisciplinary Team .

o

Ottoboni , M. Alice, 1984, The Dose Makes The Poison. Bacchu. Pre•••
Berkeley.

VMT

USDA Forest Service, Pacific Northwest Region, 1987. Managing Competing and Unwanted Vegetation - Draft Environmental Impact Statement.

W

Ware, George W., 1980. Complete Guide to Pest Control - With and Without Chemicals. Thompson Publications , P.O. Box 9335, Fresno. CA 93791.

WEB

Webster's Ninth New Collegiate Dictionary

A
Abiotic damage : Damage to plants caused by non-living entities such as heat. frost . or
fertilizers.

Ab40rption: Movement of a pesticide from the surface into a body of water or of nutrients
into a plant (compare with adsorption) . (0 &. L)
Acid 40il: Soil having a pH value less than 7.0. (0 &. L)
Action thre4hold: The level of a pest population at which action (t reatment) occurs to
"void 'lnacn'ptable dl\mage to t he crop. (VMT)
Acti"e ingredie nt (a . i.) : Portion of a pesticide formulation that produces the de. ired
toxic, stimlilatury. or repelling effect, expre sed as 1\ percentage. (0 &. L)
GlOM ry - I
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Aaole I<>aicil,: The toxicity of a material determined at the end of 24 bours to cause
i jury or d tb from a in~le dose or exposure. (W)

A Uraelant, in.tect: A subslance t hai lures insects to t rap or poison-bail stations.
classed as food , oviposition, and sex attra~tant• . (W)

A ..joo ....t:

A "'cide: Lethal a~ent used to destroy birds, bul a lso refe rs to materials used for repell ing
birds. (W)

n ingredient tbat impro."eS the prop rties of a pesticide formulat ion . Includes
nls, pread rs. emulsifiers, dispersin~ ~ents , foam suppressants, penetrants, and
conecli _ . ( \ )
lin~

A.uo.,.ticno:

B

IIradioo or bondio~ of ions or compounds, usually tempora rily, to the
(0 &; L)

nace 0( a solid (compare with absorption).

.lUra''''' JIe.'ici<h: ilsA pesticid
q ality as documeoted
label or
A ..

00

that does not con form to the professed standard or
labelio~. (W)

sually

Bond application: Spreading of a che mical or fe rtilizer to a restricted area (such as in .
on , or along a crop row), rathe r than over an entire field or area (compare witb broadcast
application ). (0 &; L)

A,....no.. (.ail): Process by wbicb (I) oxygen diffuses th rougb the soil to the root and (2)
arboo diox ide and otber ~...... released from the root diffuse to tbe soil surface. (0 &; L)

Bed: Elongated strip of soi l in which seed lings or transplants a re grown . ( 0 &; L)

Aen>6i<: : Occurrio~ or uowio~ io the presence of oxy~en . (0 &; L)

Bed fool (meter) : Area of seedbed I lineal foo',Jor I lineal meter) long times the width
of tbe bed . (0 &; L)
•
- ' -0# --..,.... •

AIlaIi..e .ail: Soil

bavin~ a pH value ~reater than

7.0. (0 &; L)

Alkk1polA,: Produ lioo of chemical compounds by ooe plaot which are released into the
soil envi roomeol and are barmful to olher n arby plants or tbe successfu l germination of
(0
t, modified )
AlIICftoImenl: ny subslance added to " soil to alter ils physical or chemical properlies
d Iber by make Ibat soil more useful for plant production. (0 &; L)

A....trom.,... IUIi: pecies of fi h. spawned in fresh water, which mature in the ea, and
mill' Ie ~k into fresh w te r I reams to spawn . almoo , steelhead , and shad are examples.
(V IT)
A ..."TV ic: <K(urrin~ or p'owi n~ in the absence of oxy~ n. (0 &; L)
A .. ion: 100 havln~ a n~ative cb ar~e, e.g.,

I· &;

Bio.accumulation: uptake a nd lemporary stor~e of a chemical in animal Resb and organs.
Over a pe riod of ti me a bigher concentration of chemical may be found in th., organism than
in the environme nt. ( VMT)
Biocide: Any compoulld capable of killing li ving organisms. (WEB)

Biological conlrol: Biological control is the use of paras ites, predators. or disease pathogens
(bacteria, fungi , viruses, a nd others) to suppress pesl populations to low enough levels 10
avoid economic losses. (W, modified)
Biologiool conlrol age nt: Any biological agent Ihat adversely affecls p""t species. (W)
Biotic insecticid e : sually microorganisms known as insect pathogens that are applied
in the same manner
convenlional inse ticides to control pest species. (W )

03- (compare with catioo). (0 &; L)

A....

l: Plan I hal com ple es its enlire life cycle from seed germination to seed production
nd "'" III I hon" ingl.. seMOn (compare witb p rennial, biennial ). ( 0 &; L)

Bliglit: Commo n namt' for a number of diffe r nl diseases on planl _especially wh. n colla p e
is sudde n · e.g. leaf blighl . blossom blight . shoot blight . (W)
Bolanical p sticid e : A pesticide produced from nalurally-occurring che micals found in

al i",, : Sol ... nl. (onl ining b.. nzene. or compound. derived from benzene. (W)
ion of

1"'1» .. .. ( . ,,,,,,....
po<

on.

(W )

if.'.):

0

stand by d ire I seeding or planting (compare

SOllle

pll\Ots. Exalllpl.,. are nicotine. pyre thrum . slrych"ine, and rotenone. (W)

Bo~ pruning : Rool·culturing Ie hni'lne 11".t consi ts of th lalc r I pruning of rools in 1\
four·sided· ho. , /oapt' around" s.,.,dling in a .eedbed (compare with la leral pruning) . (0 ,
L)

ntidote u ed to t re t organophosphale and carbamale

Brond: Th,- nnnw. numb r, or designal ion of a peslicide. (W)
(a""""ry . 3
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c· t
plicfd 'on : pre ding of a chemical or ~ rtilizer ov r an ntire at a or fi ld
b n only on ro\ . bed Of individual plan (compare with band application) . (D &,

B-

B

in g:

B

peeie: Tb

thod of Win in which
with drill
ding) . (0 &; L)

dare di tributed an

dbed

pI nt ct~ if} d as Oicotyledonea; haracteri ze(1 by havin
t ned leaVt ~ (compare wi h narrow leaf pe ies). (0 &, L)

round

in.!edicide : Non elective, havin

BvfJ .,. capGci t y : bility to resi t chan
b v t bf , oil pH. (0 &, L)
B

the

about th

ame toxicity

0

most

oil wi h a hi h buff: r capaci y will

to pH .

. de ity ( oil): M
iht} of dry oil divid d by oil volume, commonly xpre
pnd p r cubic foot, or gram per cubic c nti meter
(0 &, L)

d

c
Cal · · r :

In

di m

dlio ,u utty m

r of

ur d ju t above th ro t coli r . (0

c

L)

tern. (W)

:

in edic ide:

cI

ne of

fin

ttl

ticid

deri

d from earb mk aid. (W)

nim 1 ti u. (W)

r m t ri I th

diluent or v hid f r he cti~ ingr dien or

rv

)
rp
il

'aO : r

1\

h. vill,l{

P 'itiv ch rg

. ii , primarily 0
r ni mt r (comp. r

( omp r with t ni n). (0 (' L)

,t' . . ,

bl

n

Ofl

IWIlI .•

rr • dd

:

h

ni m {p th
01

o} th
ry ·

pr du

s iJ e.1I

ran k c lIoid. B e

lU'

iii in ff' • d ft r r ~
ti nit' uu rit'nt . (0 &, L)

II 1('

1Vi n di •

. ( W)
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CeMijU:tl Applicator: Commercial or pri''ate applicator qualified to apply restri ,-ted-llse
pesticides as ,\dined by the EPA . (W)

Compo.t: Organic residues or a mixture of organic residues and other materi als (e.g ..
sawdust combined with nitrogen (ertilizer or sewage sludge) t hat bave been piled and allowed
to undergo biological decomposition . (D &. L)

Cilemicol name: ientific name o( the active ingredient(s) found in the formulated pesticide. Tbe naMe is derived From the chemical st ructure o( the active ingredient . (W)
Claemlrr:c:
toll-free, long-di.tance, telephone service that provides 24-hou r emergen y
pesticide information (800-424-9300). (W )

Cilueling: Breaking or loosening soil. without invert ing it, with a cultivator or chisel plow,
below tbe normal plow depth (compare wit:, subsoiling, ri pping) . (0 &. L)

~eoerally

CIilon>~u : , ellowing o( normally green plant tissue due to a lack o( chlorophyll. Chlorosis
can be a symp tom o( disease, nutrient deficiency, or inadequate light . (0 &. l )
Cholme~terrue (ChE) : An enzyme of the body necessary for proper ner ve (unction that
is inhibi ted or damaged by organophosphate or carbamate insecticides taken into the body
by any route. (W )

Cllrrnatc to%icit,,: The toxicity of a material determined usually after several \\ eeks o(
5 exposure. (W)
cootin
CIG,: Soil particle I.... tban 0.002 mm in diameter; soil textu ral class characterized by a
predominance o( clay particles. (0 &. L)
CIGlfJlGn: Dense. compact layer in the subsoil which has a much higher clay COIHent than
tbe overlying material, r...ulting from the downward movement of clay or tbe synthesis o(
clay in place during soil Formation . 'Iaypans, separated from the soi l material above by
a sbarply defined boundary, are typically hard when dry and plastic and sticky when wet .
They usually impede water ano air movement and growth of plant root. (compare with
b rdpan) . (0 &: L I

Common "".'i i de nome: A common chemical name given to a pes icirle by a recognized
committee on ~ticid.. nomenclature. Many pesticides are known by a nu mber o( t rade or
br nd nam<'S but h"v~ only one recosnized common name. Example: The common name
fot ~vin in.' (Iinrl .. is car""ryl. (W)

Concentration: Content o( a pesticide in a liquid or dust , for example pound. per gallon
or percent by weight . (W)
Contact herbicide: Herbicide that kills plant tissue by direct contact rather than by
translocation or root uptake (compare with systemic herbicide) . (0 &. L)
Conta mination: fhe presence o( an unwanted pesticide or other material in or on a plant,
anil!lal , or t heir b~ - roducts; soil ; water; air; structure; etc. (See residue). (W)
Control tre.:o!ment: Zero-level application of a treatment . A control treatment (e.g .. no
wrenching) is used to judge whetber particular treatment levels (e.g., multiple wrencbings )
are effective (compare witb standard treatment). (0 &. L)
Cotyledon: First leaf or leaves of tbe embryo in seed plants. In conifers, the cotyledon
stage occurs after t he seedling bas emerged and uDtil the primary (true) leaves develop. ( 0
&. L)
Cover crop~ : Crops grown principally to control various forms of erosion bu t also incorporated into the soil to increase organic matter (compare with catcb crops, greeD maDure
crops). (0 &. L)
Cull: Seedling which is not acceptable because it does not meet certai n size and quality
standards and which is t hought to have low survival and growth potential. ( 0 &. L)
Cull factor : Num ber o( seedlings tbat do DOt meet shippable standards (e.g .. diseased ,
poor form or size, damaged), expressed as a percentage. (0 &. L)
Cultural control: The use of certain nu rsery practices (such as .eedling density, improving
drainage, and adding soil amendments) to make the babitat less favorabl e for weeds, diseases,
insects, and animals, or to prevent, suppress , or remove them. Manual and mechani cal
method. a re part of cu ltu ral cont rol •. (lOT)
Cumulative pe~licide~ : Those chemical. which tend to accumulate or build up in the
tissues of animals or in the environment (soi l. water ). (W)

Compodion (.oil) : Incre"", in bulk den.ity, hence lower porosity, of a soil, due to t he
",arranse,""nt of so.1 wes"t... from applied load., pressure, or vibration. The reduction
0( pore ."""... Mt"""n p rtieles im~df'S g
nd water exchange and also root penetration .
(Ok l )

Curative pe . 'icide: A pe.ticid wh ich can inhibit or er dicate a di ease-causi ng organism
after it h"" b., ume establi,bed in the plant or
animal. (\\' )

Compohb/e (Compoubility) : When two material. can be mixed together with neither
If.... IO ( rh" IV .on o( tbe other. (W)

Cuticle: Outer waxy layer covering the epidermal cells on most plant leaves and non-corky
plan t telll . (WEB)

0 ...... ' 1 - 5
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DOM"ant spray: Chemical applied in winter or very early spring before treated plants
have started active growth . (W)

Demptag-oD: Di..,...., characterized by either seed de<:ay in t he soi l or seedling wilting and
death after ~nation, u.ually caused by ""ii-borne fungi . ( 0 &. L)
Dep-to-leoMled: The leMt number of day. between the last pesticide application and the
harvet date, as ..,t by law. Same as "harvest intervals" . (W)
Dec:cmlomi...te: The removal or breakdown of any pesti cide chemical from any surface or
piece 0( equipment. (W)
DqfooetJoting agem.: Material added to a spray preparation to prevent aggregation or
-timentation

0(

tbe ""lid particles. (W)

Defoliant: .. chemical that initiates ab5ciS5ion of leaf or plant parts. (W, modified )
D~Wra:

Breakdown of chemical compounds into basic components with properties
diireno;nt from those of the oripnal compound •. (WEB )

Dose, dosage : Same as rate. The amount of toxicant given or applied per unit of plant .
ani mal, or surface area. (W)
Downward transport: Translocation of compounds downward through the phloem of
plants to root tissue, as opposed to upward transport through the xylem from roots to
above-ground parts. (lOT)
Drench: Saturation of a soil with pesticide, usually to control root diseases. (0 &c L)
DM!t, spray: Movement o( airborne spray droplets from the spray nozzle beyond tbe
intended contact area. (W)

Drill Seeding: Nursery sowing met bod in whicb seeds are planted in rows with a seeddrilling implement (compare witb broadcast seeding) . (0 &c L)

E

Dqosit: Quantity of a pesticide deposited on a unit area. (W )

DI!1"m4l tozicit,: Toxicity of a material as tested on t he skin, usually on the shaved belly
a rabbit; the property of a pesticide to poi50n an animal or human when absorbed th rough
tbe.kin . (W )

0(

Dui<:aant:

chemical tbat induces rapid desiccation of a leaf or plant part . (W)

De ia:ation:

ccelerated drying of plant or plant part•. (W)

DeUnih: To m ke an adi"" ingredient in a pesticid.. or other pOIsonous chemi ca l harmless
d incapable

DiJ.

0(

being toxic to plants and animals_ (W)

t : Componf'nt o( a du. t or 'pr"y Lhat dilut

Ecosystem: The interacting system of all the living organisms of an area and t hei r nonliving
envi ronment . (W)
Ectendoml/corrhiza(e): Group of mycorrhizae which have both intercellular and intracellular fungal penetrations of root cortical cells. The branching and Hartig net formation
are simi lar to t hose in e<:tomycorrhizae; infe<:tion within cortical cells is similar to tbat in
endomycorrhizae. (0 &. L)
Ectoml/corrhiza(e) : Group of mycorrhizae in which the fungal byphae penetrate between
the host root cells, often forming a mantle or sheatb over t he feeder roots. Ectomycorrhizae
are common on members of the Pinaceae, Fagaceae. Bet ulaceae, and Salicaceae. ( D &. L)

the acti"" ingredient. (W)

DUi,,/ecto .. ' :
rhf'mical or other agent that kills r inactivates di.ease-producing mi~ani "'" in nlm I., ........ or oth"r plant parIS.
150 commonly refers to chemicals
uoed Lo clf'''' or 'Jrf..c~.terilize inanima e object • . (W)

Emulsifiable concentrate (EC): Liquid pesticide formulation consist ing of an active
ingredient , a solvent, and an emu lsifier that mixes with water to form an emu lsion. (0 &. L)
Emulsifier : Material which helps to suspend one liquid in another. such as oil in water.
(0 &. L)

DUb"g: Br.... kln~ up . urface layers o( !J()il with a disk implement to destroy weeds, prepare
tbe "",I For planhn~_ or incorpor te a pesticid or fertilizer .
(Ok L)

D_o,..,,: CondItion ,n which ti".ue predi.posed to elon!!"te does not do .0 even if
..onr .."..01 I r ditioM are suitable (or gowtb . Dormancy. composed o( different phase••
a pi n' iVI'p loon 0 sutvi
under stress (e.!!. rost, drought) . (0 &c L)
C
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Emulsion: Mixture of two or more immisci ble liquids. such as oil and water, in which one
is su.pended or dispersed in the other in the form of very minute droplets and remain ••0
through tlo. use of an emulsifier. (0 &. L)

Endangered species: Any .pe<:ies of animal or pi nt that is in danger of exti n tion
tioroooghnoo t all or a significant portion of its ran!!e. Plant or animal species identified by
CI_a" - 8
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tbe Sec:rewy of tbe Interior as endangered in accordance with tbe 1973 Endangered Species
Act. as amended . (V MT)

BruIcm,co..... i.u.( e}: Group of mycorr hizae in which t he hyphal infections of host roots
are intracellular. This group is not as common in coni fer species as it is in many angiosperms
and herbaceous species, although ceda~ and red woods have endomycorrhizae. (0 &. L)
Brukpanuite: A parasite t bat

ente~

host tissue and feeds from wi t hin . (W)

B"vinmme"t: Alltbe organic and inorganic features t hat surround an d affect a particu lar
organism or group of organisms.
B"vinmme"tol impoct .tateme"t (BI5) : A document prepared by a federal agency in
which anticipated environmental effects of alternative planned cou rses of action are evalu·
ated.
B"vinmme"tol Protutio" Age"clI (BPA) : The fed eral agency responsible for pesticide
rules and regulations. and all pesticide registrations. (W)

BPA e.tabli.hmem "umber: A number assigned to each pesticide production plant by
EPA. The number indicates tbe plant at whicb the pesticide product was produced and must
appear on all labels of tbat product . (W)

BPA regi.ttratio" nu mber: A number assigned to a pesticide prod uct by EPA when t he
product is registered by tbe man ufacturer or his designated agent. The number must appear
on all label. fnr a particular product . (W)

BraJicant: Applies to fungicides in which a chemical is u.ed to eliminate a pathogen from
its bolt or envi ronment. (W)
Bzperim en t : Planned inquiry designed to obtain new facts or to confi rm or deny informa·
tion from previous resu lts. to aid in making recommendations or decisions. (0 &. L)

!Usion 4 FEfS

FEPCA : Tbe Federal Environmental Pesticide Control Act of 1972. (W )
Fertilizer: Any organic or inorganic substance, either of natural or synt hetic origin . which
is added to tbe soil to provide elements essential for plant growth . (0 &. L)
Field capodtll: Soil water content resulting after the free water has been allowed to drain
from a saturated soil for I to 2 days; expressed as a percentag" on a dry· weight basis. (0 &.
L)
FIFRA: The Federal Insecticide, Fungicide, and Rodenticide Act of 1947. (W)
Filler: Diluent in powder form . (W)
FloVlable: A type of pesticide formulation in which a very finely ground solid particle is
mixed in a liquid carrier. (W)
Foami"g age"t: A chemical which causes a pesticide preparation to produce a thick foam.
Tbis aids in reducing drift. (W)
Fog tn!4tment: Tbe application of a pesticide as a fine mist for the control of pests. (W )

Foliar treatment: Application of the pesticide to the foliage of plants. (W)
Food chain: Sequence of species within a community, each member of which serves as food
for the species next higher in the chain . (W)

Formulation : Way in which basic pesticide IS prepared for practical use. Includes prepa·
ration as wet table powder, gran ular, or emulsifiable concentrate. (W)
Fro~t heaving: Lifting of t he soil surface due to growt h of ice crystals in the underlying
soil ; when this rec urs over a period of ti me, seedlings can e physically lifted out of the
ground. (0 &. L)

Full coverage spray: Applied t horoughly over t he crop to a point of ru noff or drip. (W)
Ezpenme"tal plot : Smallest pbysical unit (e.g., speci fi c length of nursery bed) to which
a lreatment is .,pploed independent of other trealments. (0 &. L)
Bzu rrni".. te : Of en used to imply the complete extinction of a species over a large con·
linuous rea such as an island or a continent . (W)

F

Fumigant : Chemical applied as liquid or powder which volatilizes to gases and ki lls insec\,.
nematodes, fungi , bacteria, seeds, roots, rh izomes, or entire plants. Fumig~ nts are usually
applied beneath a tarp, sheet. or other enclosure. (0 &. L)
Fumigation: Use of chemicals in gaseous form to destroy pests. usua lly applied under a
cover or . heltN . (0 &. L)
Fungicid e: Chemi cal used to kill or inhibit fungi. (0 &: L)

Fallow: II".. r ultivated land to idle durins the enti re 0' greater portion of the growins
....,., 10 N L)

Fungi~ta~i~: Inhibition of fungal growth, wit hout destroy ins the fungu., by preventing the
germination of conidia or other spore types. (0 &. L)

0"-"'1 - 9
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Gallorusge : Number of gallons of finished spray mix applied per 1,000 square feet. ac re,
lree, beclare, square mile, or olher unit . (W)
General .... e peatidde: A pesticide which can be pu rchased and used by t he general
public without undue bazard to the applicator and environme nt as long as the inst ructions
nn Ibe label are followed carefully. (See restricted use pesticide). (W)

Region 4 FEIS

Hoat: Any plant or animal attacked by a parasite. (W)
Hum .... : Fraction of soil organic matter remaining after most plant and animal resid ues
bave decomposed; usually dark colored. The chemical composition of humus is very different
from tbat of the original parent compound. Humic substances (I) belp the soi l retain water.
(2) increase tbe cation excbange capacity, and (3) stabilize soil pH . ( D &. L)

Hypha: An individual filament of a fungal body. (WEB)

Germin4lion: The beginning of growth of a mature, genera lly dor mant seed. ( D &. L)

I

Germi...dion percent (aeed): Percentage of seeds t hat germin ate under standard treatmenl and afler a given ti me period . This value, considered a principal index of seed quality.
is used 10 calculate seedbed sowing density. (D & L)

Inert ingredi "nb: Tbe inactive materials in a pest icide formulation , whicb would nnt
prevent damage or destroy pests if used alone. (W)

Grading: Process of identifying and subsequently separating various classes of a«e ptable
(sbippable) and inferior (cull) stock to improve stock quality. Tbis operation occurs after
lifting and before packing and sloring. (D & L)

Infiltration rate : Rate at whicb water can be absorbed into a soil surface. Infiltration rate
can be altered by nursery practices inHuencing the porosity and structure of surface soils. A
soi l with a poor infiltration rate is subject to surface rUDoff and erosion . (0 & L)

Granular: A sandy or sugar· like composition as opposed to liquid composition. Can be
broadcasl as opposed to sprayed. (WEB)

Ingredient atatement : Tbat portion of the label on a pesticide container wbicb gives tbe
name and amount of eacb act ive ingredient and tbe total amount of inert ingredients in tbe
formulation. (W)

Green tn4nure CTO,,.: Crops grown primarily as organic amendments for the soil. Green
manure: crops are incorporated into the soil wbile green but before seedset. to benefit succeeding crops (compare wilb catch crops, cover crops).
(D & L)

Growth regulator : Organic substance effective in minute amounts for controll ing or mod·
ifying (plant or insecl) growtb processes. (W)

H
Hardening off: Natural process of adaptation by plants to cold or drought . Hardening off
may be induced in the nursery by reducing water or by root cultu ring, thus preparing t be
seedlin!! for overwin ering. outplanting, or transplantin!!. (D & L, modified)

H a rdpan: Hardened soi l layer caused by cementation of soil particles witb materials . ucb
as .ilic&, seoquioxides. or calciu m carbonate. The hardness does not change appreciably with
chaops in moislure contenl (compare wilh daypa n) . ( D & L)
Ha M1ut intervala: Period bel ween 1",,1 applicalion of a pesticide to a crop and the harvest
.. permille.-t f,v law. (W)
H e,.bicide : Chemical used 10 kill or inbi bil unw .. nted plants or weeds. (D &. L)
OI000&, y • II

Inhalation: Exposu re of tes t animals eit her to vapor or dust for a predeterm ined time.
(W)

Inhalation tozicity: To be poisonous to man or an imals wben breat hed iuto the lungs.
(W)

Inocula tion : Process of introduci ng microorganisms for some beneficial effect. sucb as tbe
addition of Rhizobiu m bacteria to legume seed or of mycorrhi zal fungi to nursery seedbeds.
(D &. L)
Inoculum: Portions of a pathogen (e.g .. fungal spores) capable of causing infection or
initiating mycorrhi zae upon contact with the host. (D & L)

Int egrated pe ~ t management (IPM) : A systemat ic decision-making process and t he
res ultant managenwnt actions which derive fro m consideration of pest-host systems and
evaluation alteru at ivp, for managing pest populations at levels consistent lVith resource man·
agement objectives. (FSM)
Integrated nursery peat management: T he maintenance of seed ling pests at tolerable
levels by tl,.. ~Ia lln ed use of a variety of preventive. suppressive or regulatory methods (in .
eluding 110 action) that are consistent with nursery management goals. It is implicit t hat the
actiolls takplI are t he end· result of a decision· maki ng proc~ss where pest populations and
G loosory · 12
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tber imp.cl 00 bosts are 90sidered and control methods are analyzed for their effectiveness
as well as tbeir impacts on economics, human health . and ' e environment . ( IDT )

Liming: Addition of calcium, sometimes including magnesium (dolomite), in the form of
calcium carbonate, ground limestone, or bydrated lime to furnish elements for plant growtb
and to neutralize soil acidity. (D &. L)

Invert em..uion: Ooe in which the water is dispersed
Usually a thick, salad-dressing-like mixture results. (W)

III

oil ratlier than oil in water.

K

Loam: Textural class for a soil having moderate amounts of all three soil separates' sand .
silt , and clay. (D &. L)

Low volume spray: Concentrate spray, applied to uniformly cover the crop. but not as a
full coverage to the point of runoff. (W)

Kg or iiklgram: A unit of weight in t he metric system equal to 2.2 pounds. (W)

M
L
lAbel: All printed material a\tached to or part of the pesticide container. (W)
lAbeling: Supplemental pesticide information whicb complements t he information on t he
label, but is not necessarily attacbed to or part of the container. (W)

1A"''''''

pruning: Root-cui uring tecbnique io which blades or colte rs are passed between
drill rows to sever long lateral roots. Tbe purpose of lateral pruning is to facili tate lift ing.
stimulate root growtb and fibrosity, and retard heigbt growth (compare with box prun ing) .
(D &c L)

Lelo: Tbe median letbal coocentration, the concentration which kills 50 percent of the test
orpnisms, expressed as milligrams (mg) , or cubic centimeters (cc) , if liquid . per animal. It
is also tbe concent ration expressed as parts per million (ppm) or parts per billion (ppb) in
tbe envi ronment (usually water) wbich kills 50 percent of the test organisms <xposed . (W)

Morgin 0/ so/ety: A margin of safety (MOS) is an arbitrary separation between the higbest
no-effect level of a chemical found by animal experimentation and tbe level of exposure
estimated to be safe for humans. (0)

mg/kg (milligrams per kilogram): Used to designate tbe amount of toxicant requi red
per kiologram of body weight of a test organism to produce a designated effect , usually the
amount necessary to kill 50 percent of the test animals. (W)
Metobolite : A prod uct of metabolism . (WEB)
Mineral soil: Soil consisting largely of mineral matter, with organi c matter usually less
than 20 percent. (0 & L)
Miscible liquids: Two or more liquids capable of being mixed in any proportions, and
that will remain mixed under normal conditions. (W)

M.L .D.: Median let hal dose, or tbe L050. (W)
LDIO: A lelhal dose for .50 percent of the test organisms. The dose of toxicant producing .50
percent mortality in a popu lation . A value used in presenting mammalian toxicity. usually
oral toxicity. expressed as mi lligrams of toxicant per kilogram of body wpight (mg/kg). (W)

Mulch : Layer of plant residues or other material (e.g., plastic film, paper fiber) spread upon
tbe soil surface to protect soil. seeds. or plant roots from t he effects of freezing. evaporation ,
crusti ng, weed encroachment , etc. (0 & L, modified)

Leoc hing: Downward movement of materials in t he soil solution . Soluble nut rients such as
nitrate are ofvon leached out of t he seedling root zone. (D &. L)

Mutogen : Substa nce causing genes in an organism to mutate or cbange. (W)

Lifting windolll: Time period of the year believed to be tbe best for harvesting seedlings
from the seedbed . i.e .. when seed ling. are moot resi. t"nt to handling st resses and when
ubsequent su rvival and growt h potential upon outplanting are high . The lifting window
-ill vary from year to year dependi ng on species, variations in seed sou rces, and cultural
r~rneo used ~fore li ft ing. (D &c L. modified)

Mycorrhizo (e} : The biologica l association, usually symbiotic, between plant roots and
particular fun gi. (D & L)

N

LigniflaJt ion : Deposition of lign in (complex aromatic compounds) in the cell walls of
..:krmchymA. xylem vessels. and tracheid •• making them rigid . (D &. L)

No rrow leo! ~pecies: Those plants classified as Monocotyledoneae: characterized by
having narrow. parallel-veined leaves (compare with broadleaf species) . (D &. L)
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Necf'O.u: Death of plant or animal tissue. (W)

Par'Gsite: An organism that grows, feeds , and is sheltered on or in a different organism
wbile contributing nothing to the survival of its bost. (WEB)

NBPA : The National Environmental Policy Act oi 1969.
Nrgligible reai4ue: A tolerance which is set on a food or feed crop permitting an ultra·
small amount of pesticide at harvest as a result of contact with the chem ical. (W, modified))
N . O.B .L.: The nG-ohserved-e.ffect level. In a series of dose levels tested. it is the highest
le",,1 at which no effect is observed. (VMT )

NOfUelutif1e peaticide: Material that is toxic to a wide range of pests or to more than
one plant or animal. (0 &. L)

Pathogen: Specific agent (usually fungus , bacterium , virus, or nematode) that can cause
infectious disease. (0 &. L)
Peat: Largely undecomposed or slightly decomposed organic matter accumulated under
conditions of excessive moisture and low oxygen availability; soil amendment u."d to increase
soil organic matter and lower soil pH. (0 &. L)
Perched water table: Surface of a local zone of water saturation held abo\"~ the main
body of ground water by an impermeable layer, usually clay or rock, and separated from the
main body of ground water by an unsaturated zone. (0 &. L)

NOfIfJOlotile: Not disposed to evaporate readily. (WEB)

o

Percolation rate: Oownward movement of water tbrough tbe soil, particularly tbe down·
ward water How in saturated or nearly saturated soil. Percolation rate is used also to calculate
the internal drainage requirements of a soil. (0 &. L)

Oncogenic: The property to produce tumors (not necessari ly cancerous) in li vi ng tissues.
(See carcinogenic). (W)

Perennial: Plant that continues growing from year to year. Tops may die back in winter
but roots or rhizomes persist (compare with annual, biennial) . (0 &. L)

Oral to~citll: Toxicity of a compound when given by mouth. Usually expressed as number
of milligrams of chemical per kilogram of body weight of animal (white rat) when given orally
in a single dose that kills 50 percent of the anima!'•. The smaller the number, the greater
the toxicity. (W )

Performance attributes: Attributes of seedling quality measured by assessing the perfor·
mance of seedlings subjected to enviroumentally controlled test conditions, e.g. , root.growth
potential and frost hardiness. Performance attributes reHect the sum total of material at·
t ributes. (0 &. L)

Organic matter: The complex interaction of (I) plant, animal , and micr ' ,I residues in
various stages of decay, (2) humus, and (3) live organisms. Organic rna
creases t he
buffer capacity, cation exchange capacity, and water retention of the soil an d provides a
substrate for microbial activity. (0 &. L)

Permeability (soil): Soil attribute that enables water or air to move t hrough it ; deter·
mined by soi l porosity. (0 &. L)
Persistence: The quality of an insecticide to persist as an effective residue due to its low
volati lity and chemical stability, e.g., certain organochlorine insecti cides . (W)

Organic .oil: Soi l usually containing 20 percent or more organic matter. (D &. L)
Organopho.pluJ'e: Class of insecticides (also one or two herbicides and fungi cides) deri ved
from phosphoric acid esters, e.g., as malathion, diazinon , etc. (W)

Pesticide: Any substance used for controlling, preventing, destroying, repelling, or miti·
gating any pest. Includes fungi cides, herbi ides, fumigants, insecticides, nematicides, roden·
ti cides, desi ccants. defoli ants, plant growth regulators, etc. (W, modified)

Ornamentat..: Plants, includi ng trees, shrubs, and flowers, which fun ction to beautify
homes, gardens, and lawns; refers to stock used for landscaping rather t han wi ldland plant.
inV. (0 &. L)

pH: Numerical measure (negative logarithm of the hydrogen ion activity ) of the acidity or
alkalini ty in a soil or solu tion . A pH read ing of 7 is neutral for soi ls. (0 &. L)

Ou'planting: Planting of seedlings on a forest site. (0 &. L)

Phef'Omone s: Highly potent insect sex attractants produced by the insects. For some
species . laboratory.sy nthr sized pheromones have been developed for trapping purposes. (W)

p

Photo. ynt/les is: Product ion by plants containing ch lorophyll of organic compound. from
water and r",hon dioxide, using energy absorbed by the chlorophyll from ligh t. ( D &. L)
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Ph,~iC4l $eiectivity: Refers to the use of broad-spectrum insecticides in s!:ch ways as to

Propellant: An inert ingredient in self-pressurized products that, produces the force neces-

obtain selecti"" action _ his may be accomplished by ti ming, dosage_ formulation_ etc. (\V )

sary to dispense an active ingredient from the container. (See aerosoL) (W)

Ph,.iologiaJl

~e/ectivity: Refers to insecticIdes which a re inherently more tox ic to

some

insects than to others. (W)

Ph,totozic: Causing injury or death to plants. (0 &: L)
P14nt mouture ~tre~$ (PMS) : . leasure of pl ant water status; equal to the ~ bsol ute
value of plant water potential. PM S is an integrated index of the cu rrent moisture status of
a plant , and is influenced by soil moistu re status and evaporative demands of t he atmosphere.
(0 &: L)

Protectant: Fungicide applied to plant su rface before pathogen attack to prevent penetration and subsequent infection . (W)
P rotective clothing: Clothing to be worn in pesticide-treated fi elds or when handling
pest icides under certain conditions as required by federal law, e.g. reentry intervals. (W.
modified)

R

P14nt regulator (Growth regulator) : A chemical wh ich increases, decreases, or changes
Ihe normal growlb or reproduction of a plant . (W)

Radicle: Root of emb,yo in seed plants. (0 &: L)

PoUon: Any chemical or agenllhat can cause illness or death when eaten_absorbed th rough
Ibe .ki n, or inhaled by man or animals. (W)

Rate: Refers to the amount of active ingredient applied to a unit area regardless of percentage of chemical in the carrier (dilution) . (W)

PoUon control center: Information source for human and animal poisoning cases_ including peslicides; usually located al major hospitals. (W)

Reentry interval., Wa iting interval required by Federal law between application of certain
hazardous pesticides to crops and the entrance of workers into those crops without protective
clothing. (W)

Pore apace: Total space not occupied by soil particles in a bulk volu me of soil. (0 &: L)
Poro~ity (soil): Volume of total soil bulk not occupied by solid particles_ expressed as a

percenlage. Percent porosity equals the volume of pores divided by total soil volume. (0 &:
L)
Poatemergence: T i,ne period after crop plants or weeds emerge t hrough the soil surface.
(Ok L)
P1'b : Parts per billion (parts in 10-9 parts) is the number of parts of toxicant per billion

parts of the

. ubsta~ce

in question . (W)

ppna: Parts per million (""Is in 10-6 parts) is t he number of parts of toxicant per million
parI. 01 Ihe .ubst"n<e in qUel1lion. They may include rel1i dues in soil. water. or whole
animal . (W)

Pre mergence : T,me period before crop plants or weeds emerge th rough the soil surface.
(Ok L)

Pre p14nt ing treatment: Application of a herbicid or fertilizer. or soil tillage or ot her soi l
Ire IITW'Il s.

h~f... r~

Registered pes ticide., Pesti cide products which have been approved for the uses listed
on the label. (W)
Residual: Having a continued kill ing effect over a period of ti me. (W)
Residue: Trace of pesticide and its metaboli tes remaining on and in a crop. soi l, or water.
(W)

Resis tance (insecticide): Natural or genetic ability of an organism to tolerate t he poisonous effects of a toxicant . (W)
R estricted use pes ticide : One of several pesticides designated by the EPA , because of
thei r inherent toxicity or potent ia l hazard to th environment, that can be applied on ly by
certified appli cators. (W , modified)
R iparian habitat: T hat portion of a watershed or a shoreline inAuenced by surface or
subsurface waters. including steam or lake margin . marshes, drainage courses. springs. and
seeps. (VMT)

a crop is planted . ( 0 &. L, modified )

ProfUe (aoil): Ver ical seclion of soi l extending through all of its horizons and into the
parenl m"t .. ",,1 (D Ii. L)

Rippi ng : (',dlu ral practi ce used to ameliorat!' compacted subsoi ls by pulling shanks through
the soil al i1 d"pth of 40 to 80 cm. Usually, t he shan ks are t hen pulled at right angles to Ihe
firs pa<. I" produce a grid pattern (compare with sub.oiling, chiseling) . ( 0 & L)
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RUle Q.I.. ~ment: An analytic process tha is firmly based on scientific considerations. but
also requi ..... jud~ments to be made when the available informa ion is incompl ple. These
jud~ments inevitably draw on both scientific and policy con.idNations. ( V~ I T)
Rull: cMrocterUation: Oescribes the natu re " nd magnitude of the human risk. Risk
charact.eriu.tion uses the i nfor mat.ion g thered in other stages to represent tht> oV(' rall situ -

ion . T he assessment of toxicity, along with levels and probability of exposure. are joined
to estimate risk . (VMT)
Rodenticide: Pesticide applied as a bait , dust . or fumigan t to dest roy or repel rodents and
otber animals, such as moles and rabbi Is. (W )

Rolling: Cultural praclice used before sowing 10 ensure good contact between s~'ed s and
soil J>a"icies. A cylind rical roller i. passed over the land to firm t he soi l wit hout causing a
~-=-, deal of compaction. ( 0 k L)

Root cvltu,;ng: General term for t hos.. nursery cul tu ral practiles designed to modify
seedling root growth (e.g .. unde rcutting. wrenching) . ( 0 k L)

s
Sand: Soil particle between 0.0.5 and 2.00 mm in diameter; soil textu ral class characle ri zed
by .. predominance of sand parlicles. ( 0 k L)
Sanitation: Removal of in fested or infected plants or plant parts from t he growing site to
prevent 'pN!ad of Ibe pest to healthy planl •. (lOT )

S aprophl/te: Organism that lives on dead or decaying organic maUer. ( 0 &. L)
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Seedbed den.itll: Number o( seed lings growing in a seedbed. expr...sed relalive 10 area
(e.!:_, number per square meter or foot) or lineal measure (e.g., number per lim'al mett'r or
foot ). ( 0 & L)

Seedling: Young tree propagated frolll seed . (0 &. L)
Seedling quality: Potential of a seedling to survive and grow success(ully afler out plant i.. g.
(0 &. L)
Seedlot: Quantily of sreds (rom a parti cular loralion and plpvation (St'f'rI zone ) wh ich " '"
reasonably similar or uni form in quality. The idenlity and inlegri ty of each seed lot (one of
the basic di visions in seedling record keeping) are mainlained during seed storage and during
Ihe nursery product ion period . (0 &. L)
S eed protectant: Pest icide applied to seed before planting 10 prolect seeds and new
seedlings from diseases, insects, bi rds, or rodents. (0 &. L. modified)
Seed zone : Area of similar environmental conditions. Plants origination from th e same
seed zone are believed to be similarl y adapted to the env ironment . (0 I.e L)

Selective in.ecticide: One which kills selected insects , but spares many or mosl of t hp
other organisms. in cl ud ing b~neficial species. either Ihrough differential lox i< acl ion or t he
mall ner in wh irh Lht' iusf'clicide is used . ( \V )
Selective pe. ticide: One wh ich, while killing Ihe pest individu als. spares much or most
of t he ol her (auna and Aora. incl uding beneficial spec ies. eit her through d ifferential loxic
action or through th e mah'lt'r in wh ich t he pf'S ti ri de is used ( formulation. dosagE'. timing.

placement, etc.). (W)

Shi ppable percent: Percentage of sL't'd lings r.. n.ai ning al t he ,'nd o( t il<' nu r"' ry growing
pf'riod which nll'd «'rlain size and form spec ificat ions (compare wil h Ir"" percent. yield
percenl). (0 k L)

SCJJ,;fication (.eed ) : Process of .cralching the .eedcoal with ab rasive malerial or reduc·
ing lbe seed coat thickn .... by chemical action 10 im prove germi nalion of seed. with ha rd
seed'o.:lts which are rdatively impervious 10 water. ( 0 &. L, modi fi ed)

Silt: 501 1 part idt-· Ilf'twt'{'n O.O!) and 0,002 mill in diameter; soi l textural class chararlcri zed
by a prNlominanrt' of silt parlicle!l. ( 0 ,,,- L)

Scientific name : The one name of a plant or animal used throughoul Ih .. worlr! by sc ien·
ti.ts. and ba.w-<lon La in and Greek . (W )

Sl urlg(' i~ clt"r;\'f'" rrom many sO llr ('f'~

econd"", p".t :
pt'lIt which u.ually does lillie if any damage but can b....ome a .erious
pesl und"r rf"T ain rondilion•. e.g .. wh n inSf"dicide applications d ... troy its predalors ADd
paras.l... ( W )

S dbed: f ln"."I...! .Irip o( preparM soi l in which seed. are .own and .eedling raised. ( D
&t L )
GI"""",y · 19

Sludge: Crlll'ral Irrm for solid WMtf'S, usually collected by sedimentalion from watN .
inrhHiing agricul ural wastrs. bn'\\'('ry and call1lf"ry

wa.~tt'!'1, alld ~f' \\' ''P;'',

( 0 ""- L)

Slurry : Tldll . will"r:' mixture, slIc h as lifluid mud. cement, etc.
imwrtiridf'~

Ftlngicides and sonw

"n' ilpplit·ct to Sl">f'{ts as slurri('s to produce thi ck c(h'\ting alld reducr clustint'S ,

(W)

Soil application: Appli cat ion o(
Vt',I(I·t.tI lOll

1\\ ' )

p es licid~ mad~

primari ly

10

.oil

IIr("c~

rather Ihan

0

R.sion 4 FEIS

R.sion 4 FEI

Sou P'!Nutena!: Lenglh of tim.. that a pl'Sticide application on or in soil remain. effe,tive.

(W)

Su.spen~ion:

Finely divided sohd pa rticles or droplets dispersed in a liquid. (' )

Swath : T he wid t h of t he area covered by a sprayer or duste r ma king one sweep. ( W )

S oil ted:

hemical or physica l analy. is of a soil to determinl' textu re ... idity. total sal!
concentration, concentration of nutrif"nt elements. or other soil characteristics. (0 & L.
modified)

Synergiam: Increased activity resulting from the effect of one chemical on a nother. (W )

Soltabk potmle ,.:

(W )

SlInthe~ize :

liquid

CM".... (W)

fin Iy ground . solid material which will dissolve in water or soml' oth",

Sowing: P rocess of placing seeds in t h.. ...robed at spl'cific dep th a nd dens ity. (0 ""' L )
Spore:
fUD~

.ingle to many-celled reproductive body in the fu ngi that can drvelop a ne w
colony. (W )

Spot (reGtmen t : App licalion to local ized or restricted a reas as d iffe rentiated from overall .
broadCASI. or complet.. coverage. (W)

Spreader: Ingedienl added 10 spray mixtu re to improve contact betw!'en pesticide and
planl .urface. ( W )
St.ruI4n1. 'n-eotme nt: Trnt ment which si mulates t he ope rationa l procedu rl'S of a cu rrent
pr.u:lic" (compare wilh conlrol treatment). ( 0 Iv. L)
SteriJise: To Irrat with a chemical or other agent to kill evrry li"i ng t hing in a cer tain
re~ ( ~

Pro duction of a compound by joining various elements or simpler compou nds.

SlIatemic: Entering and the n acti ng with in an entire organism ; used esp ecia ll y to descri b..
t he ac t ion of pesticides or diseases within a plant . (0 & I.)
SlI~temic herbicide: Herb icide which is absorbed by and the n distributed wit hin a pla nt,
as opposed to one which fun ctions only on cont act wi t h the plant 's surface (compare wi t h
contact herbi cide ). (0 & I.)

T
Tank mi.,: Mixture of t wo or more pesticides in t he spray tank at t ime of application :
Such mixture must be clea red by EPA. (W )
Target : T he plants, a nima ls, st r uct ures, a reas, or pests to be t reated with a pesticide
a pplication. (W)

)

lici er : Ingredien add...! to spray or dust to improve its adheren,e to plants. (W)

IocJo I.",., : Seedling daMification , " suall y by age and location in t he nursc ry. e.g .. I - O.
2 . O...lc. Tb.. first of th.. lwo digit. r.. presents th .. number of growing seasons spent in t h..
-.It-!. lh.. Sf'Cond di~t th.. nllm""r of !I:rowin!l: ......ons spent in a t ransplan t bed . - I . 0
for I . I" Of "2 . 0 for 2 . I" "",an ......tlin!l:S !I:rown for t ransplanting. often und .. r sp..cific
cuhurill condition. (.. .:.. high seedt-! den.ilY) . (0 Iv. L)
lralification (u;ed ): Trrat"",nt appli ..d b .. fore !I:ermination to overcome s.-ed dorma ncy.
Cold .tr 1o/1",llon run .. 1 of pl ... ing ,..,..d. in an envi ronment of cold t .. mperaturr. sufficient
""",Inr... nd MY. n for a .p.... ifi..d tim.. p.. riod . ( 0 Iv. L)
.b oiling · TIII~ ... " f IIMllrfart <oil wlthollt Inverting it. to break up ,I.. nsp soi l lay.. "
Ih 1 .... ror watN ,""v.. ment and roo p.. netratoon (rom par.. with ripping. ,h .... linll) · ( 0 ~
I.)
.r/actanl r Io .. moral al\"nt. (...1\., 'pr ..a,I..", d .. t ..g~nt •. wPlting agrnt. ) adrlr,1 10 P'"
"M'" If" ~,"~ ~ !lier nd to ~ i-5' AppliC'Ation of a solu t ion and adhf'rr nce to tht"
,,~ , .... . ""....
() k L)

.teM'....... tu

(";,-"" • 11

Te mporary toleronce: A tole ra nce established on an agricultural comm od ity by E:PA to
pe rmi t a pest icide ma nu facture r or his agent time. usually one year, to collect add itiona l
res~ J ue da ta to support a pe t itio n for a. per manent tolera nce; in essence, an experimental
tolerance. (See tole ra nce). (W)
Te ratogen ic : Substance which causes physical birth defects in Ihe offspring following ex·
posu re of th .. pregnant female. (W)
Thre~ hold level: T he pest population tha I triggers control action . In most cases t his level
is before una,n'ptabl,' d amage occurs. ( VMT)

Tilth: Physical condition of soil as related to its case of tillage, fi t ness as a s",'dbed , and
impedane<' to s(Tdli ng eme rgence a nd root growt h. (0 & L)
To leronce: Alllollnt of pesti cide residue permitted by Federa l regu latio n to remain on or
in a "01'. EX l'n' ..ed as parts per mi ll ion (pp m ). (W )
To lerant : (",'pable of withsta nding e ffects. (W)
Gloos ,y - 11
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Topicdl application : Treatment of a localized surface si te such as a single leaf blade, on
an insed, etc., as opposed to oral application. (W )
Top pMlning: Clipping of seedling terminal leaders witb a sharp blade to alter shoot: root
ratio, facilitate bandling, achieve uniformity in crop size, and control height growth. (0 &.
L)
TO%ic: Poisonous to living organisms. (W )

Tozicant : A poisonous substance such as tbe active ingredient in pesticide formulations
tbat can injure or kill plants, animals, or microorganisms. (W)
Tooein : A naturally occurring poison produced by plants, animals, or microorganisms. Ex·
amples: poison produced by tbe black widow spider; venom produced by snakes; botu lism
toxin. (W)
7hade name ( Tratle marlc name, proprie tary nam e, b ....ntl name) : Name given
a product by its manufact urer of formulator, distinguishing it as being produced or sold
exclusi..,ly by that company. (W)

Tran.tloadion: Movement of compounds or elements within the cellular, tubular plumbing
structures of plants. (WEB)
Tra .... p la nt: Cultural praclice of moving seedlings from one bed 10 another to promote
additional growth . Also, a seedling after it has been li fted and then replanted one or more
times in tbe nursery. (0 &. L)

Tra .... plont ~hoc,. : Reduced growth rate of a young tree after it bliS been transplanted or
outplanted. ( D &. L)
'In!e percent: Number of seedlings, irrespective of size or form, in a nursery bed at lifting
com pared to the number of viable seeds sown, expressed as a percentage (compare with yield
percent, . hippable percent). (0 &. L)

u
Uti .... lov volume (ULV) : Sprays that are applied at 0.5 gallon or less per acre or sprays
applied as tbe undilut",t formulation . (W)
Undercutting: Root pruning in the nu rsery bed using a sbarp blade drawn parallel to
Ihe soil . urCar~ at a regulated deplb to . Iimulate root growt.b and fibrosity (compare with
..reaching ). (0 & L)

US DA :

\lnot~,.j

States Department of Agriculture
GIOOOA,y ·23

USDl: United States Depart ment of Interior.

v
Vector: An organism, such as an insect, th at t ransmi ts pathogens to plants or animals.
(W)
Viability: Ability of a seed to germinate and grow under a given set of conditions; usually
estimated by germination percent or other tests. (0 &. L)
Volatilize : To vaporize. (W)

w
Water con tent (~ oil) : Index of soil moisture status, calculated as the amoun t of water
lost from the soi l upon drying to constant weight at 105C; usually expressed as the weight
of water per unit weight of dry soil. ( D &. L)

Waterlogged: Satu rated wit h water. Waterlogged soil , which may resu lt from a high
water table caused by ovprirrigation, seepage, or inadequate drainage, is det rimental to
plant growth. (D &. L)
Wat er table: Upper surface of t he ground· water level, below which the soil is sat urated
with water. (0 &. L)
W eed: Plant growing where it is not desired. (W)
W ettable powder ( W P ): Powder Cormu lation of a pesticide which contains a wetting
agent so that it wi ll readily form a suspension in water. (0 &. L)
W etting agent : Compound added to a pesti cide solut ion causing the spray droplets to
spread and more t horoughly wet the leaf surface. ( D &:. L)
Winter burn : Type of cold injury to foli age. Foliage is warmed above freez ing by th"
winter sun during t he day (even though air temperature is below freez ing), then refreezes
after sunset ( compar~ with winter scald ). (0 &. L)
Winte r desiccation : Type of foliage injury that occu rs on warm days when the ground
is frozen ; act ua lly a type of phy.iologi cal drought caused by excessive transpiration when
frozen soi ls prohibit water absor ption . (0 & L)

Wint er ~ca ld : Type of cold injury to tree bark . Bark is warmed above freezing by the
winter S ilil during the day (even though air temperature is below freezing), then refreezes
Gloso ..y • 24
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.tiler su nset (compare with winter burn). (0 &. L)

Wrenching: Passing of an angled horizontal blade beneath the soil surface of the nursery b...t at a specifi...t dep h to cut newly penet rating roots and to loosen and aerate soil.
Wrenching is used to stimulate root growth and fibrosity and to regulate seedlin g grow th
(compare with undercutting). ( 0 &. L)

y
Yield pef'C#!nt: Number of t rees which meet a specific size criterion. regardless of form:
expressed as a percentage. These seedlings may have mul tiple tops or damage from insects.
disease. or other agents - characteristics that may make them unacceptable for shipping
(compare with shippahle percent, tree percent ). ( 0 &. L)
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the r.ursery, adjoining ranger di.trict, and the Boise National Forest supervisor's office, and
nursery employees. We worked with small groups, using the nominal group process, in
which each «roup member participated in a round-robin brainstorming session. After all
the ideas were recorded on paper for everyone to see, the comments were clarified, and the
participants ranked them in order of importance.
The question we asked at the nursery was:
tecting our health and environment~"

"How can we grow quality seedlings while pro-

We studied the comments and divided them into the following categories, listed here begin ning with the category that received the most comments:

Introduction

Human Health and Safety
Environmental Quality
Alternatives
Economics

Accordinll to NEPA (the National Er.vironmental Policy Act), public issues must be addressed early in tbe process of preparinll an EIS (environmental impact statement) . We, the
memben of the nursery EIS team, found that the public not only told us wbat the issues
were, but tbey also told us what the alternatives could be and what could be done to mitigate
impacts on the environment .
We used a number of public involvement metbods. Our hasic technique, which fit our
pbilooophy, was "fish bowl planninll.· We attempted to make our decision-making process
visible to t he public, to t hink out loud in front of everyone. We did thi. by first identifying
..ll those who would or could be interested in the project. Then we sent out letters and
press releases, made telephone calls, held meetinll" wrote articles, produced and mailed out
newsleUers, and analyzed the responses we received.

The teo.m did an initial scopinll of issues and continued to process responses throughout
t he project. The public comments were used to belp tbe team an ..lyze tbe data, formulat e,
enlnate, and recommend alternat ives.

Number of comments

Comment Categories

Public involvement wu an inte«ral part of the nursery management environmental impact
sutement from the early sta&es of preparinll the DEIS (draft environmental impact statement) throush the revision and the end product, this FEIS (final environmental impact
sutemeot)_

20

15
!I
02

Total

48

After studying these comments we realized we had been given three basic issues, and suggestions for alternat ives .
Three basic issues:
• Human Health
• Envi ronment", Quality
• Economic Considerations
Suggestions for alte rnatives:

Comments About
the Scope of the Project

•
•
•
•

Emph asize biologi cal and mechaniral cont rol rather t han chemical
Use full array of tools (control methods) for flexi bility
Provide a contingency plan for epidemic pe.ts outbreaks
Stand ardize pest damage assessment and pest monitoring for nurseries nationwide

The rnterdisciplinary team vi.ited Lucky Peak Nursery, near Boise, Idaho, in J uly 1989, to
sather comlTW'nt. from employees, manallen, nearby residents, and ot her int erested cit izens.
t the nur ....ry we met with about 20 people: tbe nursery man len, permanent staff from
App..dix A - I

Following M" sum maries of t he issues, and suggested alternatives with re presentative comment. fmID nurse ry stafT and employees.
Appendix A -
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Issues

Human Health

Employees are concerned about t he effects o( pestic.ides on the public and em ployees. espe·
cially the hazards (rom pesticide drift during application , and the effects specific to women.
They see a need (er a long· term study of the effects of pesticide exposure to nursery workers.
and t he need to keep records at the nursery. Exposure could include drift and resi dues on
seedlings and equipment. Employees mentioned rock chucks as a possible cause of human
health problems and suggested t he need for control and proper disposal of rock chu cks.

A major concern was for employee safety while using pesticides. Employees suggested t rain·
ing and refresher courses about: safety equipment; the use, hazards, and suitability of pes·
ticides; the disposal of pesticide containers and excess pesticides; knowledge and availability
of label directions; application and handling; chemical emergency procedu res; and training
for non-nursery forest personnel who use the nursery pesticide storage building. Employees
suggested enforcement of rules about using protective clothing and equi pment .

A few

r~presentative comments:

' What effeel dot:s herbicide fallout (drift) have on employeesf"
"Hace training for employees about the differ?nt sprays. "
· Peop/e should be kn owledgeable about safety equipment"
"Concerned al>ou l dispo al of containers, eztra chemicau, and ove rstocking .•

Environmental Quality
Employees arc concerned about the effects of pesticide. on nursery seed ling. , wildlife (deer,
bird., fi.h), soil •. and water, ClIpecially the po•• ibl~ effect of water runoff to the Lucky
Peak Reser voi r. They.uggest d monitoring soil and .u rface and ground water, fo r pe,ticide
residues. They want 10 use pestiddes that do not harm the envi ronment .

A few representative comments:
"Like to see sediment pond nezt to pesticide storage building cleaned out periodically .•
"Concerned al>out water runoff and effect on r?se",oir.•
"Use pesticides not harmful to wildlife, fish , and the environment"

Economic Considerations
Employees want people to be more familiar with pesticide targets and costs; they don' t want
to be forced into more expensive methods of pest control.

Suggested Alternatives
Nursery staff and employees want to see more use of pest control methods other than pes·
ticides, for example, natural predators, other biological controls, and mechanical weeding
equipment . They want the availability of all pest control tools, the 8exibility to use new
control methods experimentally, and a contingency plan for unusual, epidemic out breaks.
They noted the problems involved in using only one control method, such as cultural, or
using chemi cal methods only when a crop is in jeopardy. They want to see a nationwide
standardized pest monitoring plan. They quest ion t.he conti nued use of methyl bromide +
chloropicrin if dazomet is doing the job.

A fe\'l representative comments:
"Put mor? emphasis on biological control ruther than chemical. n
"Not enough importance placed on development of m echanical nursery weeders . •
"/nsur? maxim um j/ezibility for management objeclives; need full arruy of tooU . •

~f ..ny

employ.,.., '<an he ..,diment pond by the pesticide storage building to be cleaned out
hera"..- " h. . . melled had . once the malathion·die.el mix u.ed in the Fore.t gras. hopper
'pray pr~ram "' •• d"mped Ihere several ye"," ago. They mentioned damage cau.ed to
nur'lf'ry bUlldon~. '."'rr! by rock chuck. dig,ting underneath them.

Public Response
to Newsletters
We mailed n 'w,letters to nursery employees, nd interested citizens And agencies in Janu ry,
1990. Th,' maili ng list included about 90 names. We presented updates on the progress of
th EIS and as ked for corr.ments.
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Response to
January Newsletter.

Categories of Respondents
Agencies
Individual
Total

Number
5
1
8

About 3 percent of our readers responded - a total of th ree.

Catesories of respondents

Number

State and Priv...te Nursery
Li"OeltocJc Industry
A~encies

:I

Geographic distribution

Number

Id.ho
Bonner's Fu ry

Boise

Geographic Distribution
Emmett, Idaho
Washington, D.C.
Seattle, Washington
Portland , Oregon
Atlanta, Georgia
Boise , Idaho
Total

Number

8

Since response to the release of the DEIS was rather limited, the comment letters were
reviewed in t heir entirety by all of the core lOT members. Substantive comments and suggestions were considered during preparation of the FEIS. Several changes were incorporated
into the FEIS as a direct result of t he reviewer comments. Following are copies of t he letters
of review received during the public comment period and our responses .

Emmett
Total

3

The lwo main opics covered by Ihe comments we received were: ( I) appreciat ion for our
endearon in preparin~ t he EIS; and (2) questions about the role of private nurseries ~IIOII' 1 al private nurseries could provide some or all seedlin~. for the Forest Service,
lhal _ do .. C081 n Iy is of private versus federal seedlin~ production , and Ihat we sell the
DUney 10 lhe Private sector.

p hlic Review of the Draft Environntal Impact Statement

1.

Houtz Farms

No Response Necessary

2.

US Department of Transportation

No Response Necessary

3.

US Environmental Protection Agency

Response Ineluded

4.

US Department of Interior

Response Ineluded

5.

Department of Health and Human Services

No Response Necessary

6.

US Soil Conservation Service

Response Ineluded

Tbe DE IS ..... I ued an Jetoher of 1991. The 4~day pub ic review period began when t he
~otKe of
·Iab.ltily w published in lhe Federal Reguler.

The revIeW p"noo ran from Odobe< 26, 1991 to December \1, 1991. During t his time we
ttte....d 4fT r"p".n_, in I"" form of IeUen. Following is a breakdown of the respondenls
Il>n. ~N>t;r~ph.r distribulion:
Avpendix A - 5
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Letter #2

Letter #1

Lucky Peak Nursery Pest Management
Draft Environmental Impact Statement

What do you think?
oIOOSt!vl!'nlhSt

Please let us know by December 9, 199\. Thank you.

W "S~.n910"

NOV 2 6 1991

SW

DC 20590

Me. Sally Campbell
Nursery Environmental Impact
Statement Team Leader
USDA Forest Service Pacific Northwest Region
319 5101 Pine, P.O . Box 3623
portland, OR 97208

Dear Ms. Campbell:

This office has reviewed the draft Environmental Impact Statement
(EIS) for Nursery Pest Management at the Lucky Peak Nursery,
Boise Nati onal Forest, Idaho. We have no comments.
We apprec i a te the opportunity to rev i ew this draft Ers .

Sincerely,
(, '

.

( ,,;/'.... / '-4t. L-

Euge({e L. Lehr, Chief

Environmental 01vi!lion

BEST COPY AVAILABLE
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Resion 4 FE IS

Letter #3

Letter #3

DEClS1991
.....no

AlTMOF:

wayne Elson or Rick Seaborne in the Environmental Review Section
may be contacted reqardinq these cOIDents at (206) 553-1463 and
(206) 553-8510 respectively •
Sincerely ,

WD-126

~~a9ri!J, ~

Dave Rittersbac:her
Forest Supervisor

Ronald A. Lee, Chief
Environmental Evaluation Branch

Bois. National Forest
1750 Front Street
8oi••• 10 83702

Re:

USDA Forest Service. Boise National for e st, Lucky Peak
Nursery , Nursery Pest "anagement Draft Environmental Impact
State.ent

Enclosures

Dear Kr . Ri ttersbacher:
The Envirorm.ntal Protection Agency (EPA) has reviewed the
above retarenced Dratt Environaental Xapact St.t. . .nt (OEIS).
our review 1s conducted in accordance with the National
Enviro"..nta l Policy Act (NEPA) , and EPA I S authorization under
Section ]09 of the Clean Air Act to deter:.ine whether the overall
i apacts ••• ociated with federally authorized actions are
acceptab le in tens of e nv i ron.ental quality, public health, and
wel fare.

In the OEIS the Forest service has pre.ented three
alternat ive ways at managi nq p •• ts (weeds, disea.e., animals) at
the Lucky Peak Nursery . Alternative C - "Inte grated Pest
Jlfanaqe. . nt- is i dent itied as the Forest Service's preterred
alternative .
We have rated the OEIS EC-2 ( Envi ronJIental Concerns [nsufficient Intontation ) . A s UlUlary at the EPA ratinq system
tor DEISs is e nclosed tor your reference . we have conce rn s
reqardinq the potential tor su r hce a nd g round wa ter c h ellical
contalll inat Lon, a nd s urta ce water e utroph ication. We have
requested additio nal in tormation pertai n i ng to qround wat er
cha racter i. t ic.. the poten t ia I fo r c o ntam i nat i on of well • •
planned b8. lIIa nllqement p r actice. which would prevent the
leachLnq of aqricultu ral c he.Leals into the ground water, and
i pacta a ... urface wate r a nd a quat ic resources. Our s p ecifi c
c o ents on t h ... OEIS whi c h a ddress the.e c oncern s and J\e neey
faT additional l nfor.at i on are at t ached . A a UlOI.8ary o t o u r
comments will be published i n the rederal Reqister .
Th ank you tor
en pl ...... s.d

he o pportunlt y to

0 p r ovide ASS1S d nc"

reV1C W

t he OEI S . "'e ... ou ld
comnent s.

1:'1 lddressin':l ou r
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leiter #3

Letter #3

u.s. EnviroNlental Protection Agency (EPA) Detailed Cn uents On
USDA Forest Service, Boise National Forest
Lucky Peak Nursery, Nursery Pest Management

Oraft Environaental Impact Statement (OEI S)
Ri.k As . . . . .nt

The OElS .lS neav.lly focused. on

pes~J.cl.(ies,

dna c.heir risks

to bu.an h.alth, .s the key variables in the different pest
control practice. discussed.
In contrast , the use of
fertilizer. and their probable ecological iMlpacts are .i.SiiU';"lIi

¥bleb are only lightly touched upon.

All pest control activities, IPPI or not, i nvolve sorae
consideration of threshold levels or soae surrogate for a
threshold. What d istingui s hes IPPI is that these threshold levels
are carefully thought out prior to any infestation, and. they
represent a level of infestation that will almost certainly cause
unacceptable dOlage if no action is taken.
The FEIS would benefit from SOIle discussion on t he existing
understanding of action thresholds for the pests of concern,
prestminq these thresholds have been established. If action
thresholds have not been esta);)lished, then a :=ore detailed
description of how they would be esta);)lished should be included
in the PElS.

Although the OEIS does

allude to their us. in SOlIe .ections, (e.g • • on Page 111-3, where

other page-Specific COMentg

it _otions that the nursery applies fertilizers in split

application., so that they are not leached below the rooting
zona, and on lII-20 which . . ntions nitroqen and phosphorous
quantities used per acre) little is said about their possible
impacts on water quality .
v. suqqest that a subsection be added to the FEIS which is
devoted to the i.sue ot eutrophication as a consequence ot
tertilizer use, especially since the nursery is located i n such
close proxi.ity to Hiqhland Valley Creek, Lucky Peak. Reservoir
and Mor•• Cr.ek. The consequence. of usinq soil amendJIents (e.g,
whether any ot the new polYJIers type amendments would be used)
should also be more thoroughly addressed .
More d i scussions should be provided on ecological risk.
particularly the possible etfects of pest management practices on
aquatic life in the Lucky Peak ecosystem which might utilize
e i ther ot the two nearby tributaries for reproductive or rearinq
The DEIS does not sufficiently address the characteristics
of Me thyl bromide i n terms of its potent ia l persistence in soils
a nd migrat i on i nto ground and surface water. Methyl bromide is
t hr ee ti es h e av i er than air , and when one s a turates the top
por tio n of t h e s o il with th i s mater i al. i t will not readily
dissi pa t e . There a re d ocumented i nstance s o f hUman i llness and
11 ves t ock d eat h s i n Idaho tro m the u s e o f methy 1 brom i de a s a
soi 1 f um i g a nt , l a r qe l y d u e to the t e nden c y ot th e qas to re mai n
1n t he air Cla ss i n low-lyinq a r ea s next to t he q r o und d ur i nq a i r
mass 1n ve r s ions .
Threshold L«Vel s
Inteqrated pes t ma naqement ( IPM ) i s ge nera lly r ecoqn ized as
a sensib l e d ec is ion -making a pproac h . An im portant step i n r PM is
de 4!!lr'!!Ilninq wheth er a n ac t i o n t h resho ld o f a pes t i ntesta t l o n ha s
be ... n exceeded.
[ t IS no t c lellir whet he r " l c tl o n t hres ho l d s " have
b('en "5 ablished f o r tho pests t h at iH'" "xpected i n t h e nu r se r y ,

Appendix A - II

Pq. 11-20 through 11-25: Monitoring should not be
considered a mitiqation measure for qround-vater concerns, nor a
ground-vater protection measure. Plitiqation lIeasures in this
case would. be a se,r ies of BMPs used to prevent agricultural
chemicals from leachinq into the qround. water . Honitorinq is
necessary to ensure the ettectiveness of the BMPs. This section
needs to lIore fully d.iscus. how BMPs will be used to prevent
agriculture chemicals from leaching through to the ground. water .
Pg. 11-22:

In reterence to not ifica tion procedures, users

ot the ground water downgradient from the nur.ery should. be
notitied. when a spill occurs.

Pg. 111-5:
As pertains to wells, the FEIS should provide a
diagrall of well logs, including construction specifics, water
levels, screens, etc.
It is not possible to tell from the
intormat io n provided whether the wells are vulnerable.
Is the
water quality o f the wells known , and what was the results of
previous sampling?

The FEIS should discuss the vulnerability of ground water
and wells to pesticides.
Describe whether there are c onfining or
nonconfin i nq qround-water conditions .
, Pg . IV -4 : Table ~ V - ~ , the l~a c h i ng pote nt ial ot me thy 1
bromid e a nd chloropicr1n 1S described as "low", howeve r i s more
a ccurat e l y described lIIS "moderate . " Any volat ile f umiga n t
c ombinat io n which i s i njected i n s oil s hould be e xpe ct e d t o pose
pr oblems u nder ,,:,"orst case si tuations o f temperatu re, mo is t ure,
e t c. Ot he r fum1gant s such a s d i chlorop l'opane I d ichl o r o propene
mix t u r e have been found in s oi Is a nd ground wate r i n s uc h a r e a s
as was hingt.on' s Skagit Valley, even wh e n a ll e qed l y a pp lied und er
cond ition s o f EPA la be l cOlllp lia nce,
Pq,

1\' - 29 th r o uqh [ V- 57 :

~ ~C'rf":s
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Letter #3
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Letter #3

F!nvi ron.ental consequences, HUllan Health Impacts sect i on o f th e
risks to people who drink contaminated water froID on-s i te well s .
Th i s i ntoraation should be prov i ded in the fEIS.
Pg . 0-2-7 :

Table 0-2-7 co.pares acute toxicities of the
various pesticide. with household iteas like sugar. table salt,
and cafteine . The specific cirCWIstances under which the dos es of
t h e substances beinq compared a r e .1d.:i::i ::tC!r«!d .,aries , thus
neqa~lnq al.rec~ co-.parisons.
This caDle should oe explained i n
.are detail , to III avoid generating .isunderstandinqs (e.g.,
benoJlYl i . one third .s safe as sugar , etc . ) by the l ay public .
Pg. 0-2-18: Again , as in co_ant above, s.i.plistic toxic i ty
ca.parisons are given with no discussions about dose, route ,
dilution, vehicle, surfactant, etc. For ins tance, Glyphosate is
described a. -I ••• irritatinq than a standard l i quid dishwashing
dete.rqent and a general all-purpose cleaner " .
Pq. 0-2-34:
The descript i ons of human toxicity for methy l
bro. ide should include pulmonary edellla as a primary endpoint
(th i s i. discussed briefly in terms of a nimal studies on the next
page) . The .tatistical quote frOID USDA docWllenting nwa.erous
poisoninqa frOll . . thyl bromide is very Worthwhile. Additional
available docu.entation would also prov i d e a "ealth of poisoning
i nforlNlt i on which could c omple.ent this USDA observation .

evaluated in th i s d

ument.

More specif i cally, for these soil fumi qa n t:., inhalation i s
not the only exposure rout e which needs to be taken into
consideration. Possible oral and dermal exposure, as vell as
inhalation of soil particulates should be address ed. Where
possible, risk should be calculated by using standard NOELS,
LOELS, inhalation and oral RYd:., and not f rom the TLVs. There
are also other considerations, such as soil-to-air volatiliZation
factor, and soil particulate eaission factor . For specific
guidelines in calculating risks from volatile c ontaainants in
soil, plea •• refer to EPA Publication No. 9 285 . 7-01B, "Ri sk
A.sea._nt Guidance for Superfund: Volu.e 1- Huaan Health
EValuation Manual, Part 8, Develop.-nt of Risk-Baaed Prel i .inary
Remediati on Goals-, Published by the U. S. EPA Off i ce of E'IIIergcncy
and Reaedial Response, Washington, D. C. , 20460 .
Pg . E-5 : See previous comments regarding the leaching of
methyl bromide and chloropicrin .

Pq . 0-3-10:
Wi thout obtain i ng monitor i ng data to help
ver i fy the nWlbers obta i ned f or the speci f ic sites at hand , the
use of predictive mod e l s s uch as LEACH a nd GLEAMS to assess t:he
possi ble a ove.ent of a gr i cultural c hem ical s does not provide much
r elia b i l i t y . The i nherent weaknes s of t he mod els needs to be
e xp lai ned , aa does t he ne ed tor monitor i ng d ata to verify the s e
p r ed ict i ons .

Pq. 0 - 3-12: Ta b le 0-3 - 3 (se e f oo t note a) t ends to mi n imize
the need t o .ode l me t hyl bromide a nd c hl oropic r i n because o f
the i r ra p id vol at ili t y. These a re tox ic compounds , a nd t h eir
r is ks are not su f ficien tl y discl o s e d by s uch a n a pproach . Se e
prev ious c o_ant pe r ta i n ing t o the pe r sistence of the s e compound s
i n soil, ai r, and ground water.

Pq . 0-4 -18, through 0 -4 - 2 4: Non -cance r risks fo r t h e
various non -fum i gant pesticid e s were based on NO ELS, bu t for th e
fUluqants the OEIS does not u se NOEL values . i nstead ba s i ng th e
risk on TLVs. Th is tend s to c reate a n "app les and o r a nges"
situatio n i n terms of i ntroducing more varia b ilit y , a nd the r efor e
probably uncertainty, into the risk calculations f o r pes t icides
as a group. TLV. are designed tor work p lace q u i d e l i nes , a nd are
for a n eiqht hour exposu r o period. However , i t wou l d be
pr e f e rable to just rely o n a unifo rm data base (e.g. IRIS, OPP
req 1S r a t ion data . -.,hate·Jar ) a nd ca lcuhte ~ rom the ap p rop r ia t e
1:or. L~ f') r LOELS in the s tl :"le fols h io n as the othe r pesticid es
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Re.ponse. to EPA COftIMtnt.
Draft Environment.l Impact St.tement
Nursery Peat Management in the Intermountain Region
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Comment: The DEIS ia heavily focuaed on pesticid.s, and their risks to human
health, as the key va r i able. in the different pest control practices
discussed . In contrast, the use of fertilizers and their probable ecological
i mpacts are is sues which are only lightly touched upon. Although the OEIS does
allude to their use i n some section., (e . g . , on page 111-3, where it mentions
that the nursery applies fertilizers in split .pplication., so that they are
not leached below the rooting zone, and on 111-20 which mentions nitrogen and
phosphorou s quantities used per acre) tittle is ... id .bout their possible
i mpacts on water quality •

•• 1
'''''' . '. . . . . '

~ ...

tM

••

~_1

Response: The he.vy focus on pesticid •• i. due to the purpo.e of the
Env i ronmental Impac t Statement which i. to .. n .. lyze w.ys to m.. nage pesta at
the Lucky Peak Nursery and to r.spond to concerns about the use of
pesticides. Howeve r, we are aw.re of the w..ter qu .. lity impact. asaociated
with the uae of fertilizers, soil amendment., etc ... nd considered them when
des i gning the 80i l and water monitoring program . In 1989 lysimeterB were
i nstal l ed to moni t or the movement of nitrates and several pestic i des i n the
Boil. The i nformat i on from t he monitoring ie ue. d by the nur.ery manager to
mod i fy c u l tural pract i ce. as reflected in the split applicatione of
fe r-ti l izers mentioned above .

Comme nt : We 8uggest that .. eub.ection be added to the rEIS wh i ch i s d ev~ ted to
the isaue of eu t rophicat i on as a consequence of fertilizer use, e.pecia ll y
since t he nur . e ry i s located i n .uch clos. prox i mity to Hi ghl .. nd Valle y Creek,
Lucky Pe.k Rese rv o i r, .. nd Hor e . Cr. ek . The con •• quences of ua i ng so il
ame ndme nts (e . g. wh et h ~ r any o f the new polymer. type amendme nt would be uBed)
shoul d alao be mo r e t horough ly . ddr • ••• d .

R•• pon •• : Our foc us fo r t he EIS i . m.. n .. gem.nt of pe. t co ntrol, therefore
we have d.cided not to add t h i s . ub.ect i on but wi ll addr e •• your concerns
here.
Eutrophication in Lucky Pe .. k Lake, wh ich i nc lud e. t he More. Cr •• k a rm ot
the r •• ervo ir, a nd Highla nd Valley Creek i. not l ikely f or the following
r ....ona.

. .,." . . . , ' .... - . ' t CI ' 4ft1 1_ • • 1 ' ''.
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The point o f t he nur.ery near •• t to the edge of the clift. above the lake
i s approxlmately 300 f.et. Currently, runoff trom the field . drain in~o
holding pond. whi c h catch runoff trom the field . .. nd hold it in plac. untll
lt. .vapor-ate. or aoak. i n . "wildlife hablt .. t/ natural flltration ay.tem ia
current ly i n t he planni ng at .. ge . Whe n completed it will proc ••• f l eld
runoff throu gh a flve se .. ge n .. tur .. l filtration eyatem. Field runoff ie no
longer chan neled into Highl .. nd Valley Creek . Runoff from Highla nd V.. lley

Appe nd ix A - 16
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Creek v •• -a.~ recently aampled in 1993. The cre.k wa. aampled b.lo~ the
nur-aery c omplex (n••_c the br i dq8 on the "nature tra i l" and above the
trailera). The water .ampl •• were analyzed f or trace amounte of
qlypho •• t., benomyl, bit«no., and . .tala-yl. None were detected .
.nn~.l u •• of fertilize r . i a abou t 14 tona con.ieting of 26.000
pounds of 34-0-0 nitr0gen product and 3000 pound. ot 0-45-0 pho.ph a r u.
Approximately 40 ton. per acre of wet •• wduat (two inch
appl ica tion) i a u aed • • • ao il amendment . The u •• of a polymer
(Hydro.ource ) ha. been t •• ted on two amall plot. wi thin the nuraery bede
and on a amall plo t (outside the 'ence. Eutrophication i . unlikely 91ven
the volume of Lucky P.ak Re •• rvo ir (a pproximately 9 . 4 b l ilion gal lons,. the

The total
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Cormwtnt: Pg. tI-20 through 1I-2SI Monitoring .hould not be coneidered a
mitiQation mea.ur. for ground-water concern., nor a ground-water protection
mea. ur • • Mitigation mea.ure. in th i s ca.e would be a .erie. of BMP. u.ed to
prevent agricultural chemical. from leaching into the ground water . Monitoring
is nece •• ary to enaur. the .ffectivene •• of the BMP •• Thi • • ection needa to
more fully diacu •• how 8MP. will be u.ed to prevent agriculture chemical. from
laach i ng through to the Qround water.

material.

in fl ?W/out flow of the Re.ervo ir, ar.d internal water turnover.

Comment: More d iecuss ion • • hould be provided on ec0 1091cal ri8k. particularly
the po. i b l e .ff.ct. of peat management practice. on a quatic l ife i n the Lucky
PeaJc. eco;'.'Y.tem which might utilize either of the two nearby tributar ies f o r
reproductive or rearing area ••

Re.pon.e : For the purpo.e c f this EIS, we f . . l that the di.cu •• ior.a i n
Chapter I"V about con.equenc •• to the various part. of the .nvironm.nt .
includlng the .ection -Impact on 'i.heri•• ,· re.pond. adequately to this
concern.

Cocrwnen : Th. DEIS doe. no't .ufficiently addre •• the characteri.tic. of methyl
bromide i n terms of it . potential per. i .tence i n .oil. and migration into
qround and .urface water. Me thyl brom i de i . three time. heavier than air. and
wh.n on• • aturate. the top portion of the .o il with th i s material, it will not
read il y di •• i~te. There are documented in.tance. of human illne •• and
liv•• tock death. in Idaho from the u. e of methyl brom i de a. a .oil fum igant,
l arqe l y due to the tendency of the ga. to rema i n in the a i r m••• i n low-ly ing
are •• ne xt to the ground during air ma • • i nver.ion •.
R .pon.e: The FEIS provide. what information there i. about the
characteri. lC. o f methyl bromide and chl oropi ~ri n, .e. the Ri.k A••••• m.nt
Appendlx, page 0-J- 23. Thi. in for.ation i . reiterated in di.cua.iona and
table. i n varioua part. o f the docuftl4tnt . W. agre. that there i . a pot ential
for human he lth eflect a from the u •• of thi s pe.t icid. , however. thtt
.. itiga tion m.... ur •• deacribed in Chapt er II wee. deaigned to off.et that
potenti a l.

In ddltion. the nur.ery ue •• amount. toward the lower end of the
reconnendad ua Qe rate. wh ich will not •• t vrate the ao il. Lucky Peak
"ur.ery l . loe ad on
high wi nd y pla t ea u, wheee Methyl beomide i .
unll~. 'Y .? •• tle .
nd w y feom any aeea . inhab ited by e ither liv •• tock
or h'J'f"",n1t.
App"nd .. A • 17

Responae: W. agr( ."1, monitoring and mitigation me •• ur •• are two •• parat.
type. of activitiea. Monitorin9 \I intended to ~n.ure that B•• t Management
Practice. (8MP., and mitigation me•• ure. are effective. At the pre •• nt
time, Forest ServicQ nurseries employ a •• ri•• of practicea that he l p to
ena-, u. State Water Quality Standard • • Soma of them are from the Forest
Service Handbook., aome evolve from experienc., and .cme were dev.loped aa
8MP. by our aoil scientiat (in respons. to your letter,. The mitigation
measurea in Chapter II were developed to be implemented in addition to the
practices alr.ady in place; and a. monitoring yield. more information,
additional change. may occur . We have added a paragraph to clarify th is on
Page 11-20.

Comment: Integrated pe.t management (IPM) i. generally rec09nized as a aana ib le
decis io n-making approach. An important ste p in IPM i. determ i ning whether an
action threshOld of a peat infeatation ha. been exceeded. It ia not clear
whether -action thr.sholda~ have b•• n .atabliahed for the peata that are
expect.d in this nur.~ry.
All pest control activitie., IPM or not, involve some con.ideration of
thre.hold lavels or aome aurrogate for a threshold. What d i.tingui.he. IPM 1.
that thea. thr •• hold lev.l. are carefull y thought out prior to any i nfeata tion.
and they repr.a.nt a level of infestation that wil l almost certa inly cau ••
unacceptable damage if no action i a taken.
Th. FEIS would b.nef it from acme d i.cus.ion on t~e exiating undec:-.tand ing of
action t hr.shold. for the peats of concern, p ~ esuming thea~ thr.shold. have
been eatabliahed . If action thre.hold. have not be.n e.tablished, th.n a mar.
detailed descr iption of how thay would be •• tabliahad ahould b. included in the
F£IS.

Reapon 6e: Ac tion thre.hold. have not b.en eatabli.h.d for many of the
nur_ery peate at Lucky P.ak . How.v.r, a g.neral d i.cu •• io n on action
thr •• holds addre •• i ng th •• e co nc.rn. can b. found or. page 11-6 with more
about how th.y will be e.tabli.hed in Appendix P. They will be developed aa
part of impl ementation .

CotNnClnt : Pq. 11-221 In reference to notification procedure., u.era of the
qrou ndwa or downq radient from the nur •• ry should be notified when a eplll.
occurs.
Appcndix A . I
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R••pon •• : To the M at of our knowledq8 there i a no g r oundwater uear
downgr ad l ent fr a. t he nur • • ry . The nu r •• r y o ccupi • • a position at the ed ge
of a n old t.e _crace t hat e l ope. d i rectly i nt o t he r ••• rvo i r. Any Bp il la wi ll
be h and l ed accord.inq to For. B-t Servi ce Ha ndbook 2109 .14 (draf t ) "Pest i c i de
0 • • MAn agement and Coord i nat i on" wh i ch requ ir •• no t l f i c at i on of v ar i oue
part
i n t _he • • ent of • .pi 11 .

i..

ec-e.nt: Pq .
1 11-5 :
Aa per ta i n. t o well . , t he PE lS s h o ul d p r ov i d e a d i agram
of we ll l ~, i nclud i nq con a t.ructio .l s peci f i c., wat er l e vel. , Bcreen a, e t c.
It

i a not po •• ible to tell from the in fo rmat i on prov i ded whether t he well a a re
YUlnerabl e . I e the wate r qual i ty of the vella known, and what waa t he re.ults
p~ ... i O\l • •" pling .

of
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Comme nt.: Pg. IV-29 through IV-57! There i. no mention in the Environmental
Consequencea, Human Health Impact .ection of the riak. to people who drink
co nt aminat ed ",ater from on-.lte wella. Thi. in f ormation .hould be provided i n
t he EIS .
Reapona.: Potable w.ter .upplie. for nur.ery tacilitle. and hou.inq all
come from one well. There i. no indication ot we l l contamination, and i t
i s unlikely because of the location of the dome.tic well relative to the
f i e lds. Several pe.ticide. were analyzed for pre.ence in thi. well in
1993. None were detect.d . Secau.e of thia and becau •• the potential
presence of peaticide in runoff .urtac. water tar exc_d. any in ",ater
leachate, riaka from drinking contaminated groundwater were not
quantif i ed .

The ... I S shoul d d i s cu •• tlt. vul ne rability of qroundwatar and well. to
peaticide. . o..cribe "'hat her ther e are conf i ni ng or nonconf ining qroundwater
condit i on •.
R. .pon •• :

W. hava i nc l uded the well l og. and a d i .cu.a i on i n Append i x E
f Moni t o~inq ) a nd referenced i t on Page 111-5 .
All of the we l l. on the
nuz • • 'r y wer e a na l y.ad i n 1993. Ana l y.e . we_re pertormed t o detect the
pr ;e . .nce o t g lypho.a t ., ber.omyl, bit.nox , and metal axy!. None we re

Comment : Pg. 0-2-7: Table 0-2-1 compare. acut. toxicitie. of the variou.
pesticidea with hou8ehold item. like .ugar, table .alt, and catt.ine . The
spec i f i c circumst ancea und.r which the do ••• of the .ubatance. being compared
are adm i ni. tered varie., t hu. nagating direct compari.on.. Thi. table .hould
be expla i ned in more detail, to avoid generating miaunderstanding ( •• g . ,
benomyl i a one th i rd a • • ate a • • ug&r, etc.) by the lay public .

detected .

co..ent: Pq. IV-4 : Tab l . IV-I, the laac hing potent i a l of met hyl bromide and
chlorop i cr i n i a da. cr i bed a. -low,· howeve r i . mo re accu r atel y d •• cr i bed ae
.. aocte-r a t. • . • Any vol a t.ile f wnigant. cc.bi na tion whic h i . i n j ect ed i n .oil .houl d
be ..-pected to po•• prob l ema u_nder wor a t c a ••• itua tion. of t emperatur.,
.oi.tu~e , et.c .
Oth.r fumi gant • • uch aa dichloro pr opane/d ichloropr open. mi xt ure
h . . been f ound i n aoil . and g%ou nd water i n .uc h area. a . Wa.hinqton · . Skaqit
Va ll ey , e ven vhan al l egedly app l i ed undar condition. o f EPA l abel compl i anc e .
lteapon •• :
e f.e l tha t: t he l.a c hi ng potential wou l d be low becau .e of the
conditione a t the nur.ery (.e. re.pon .. to per. i . t ence cOCllnent above), the
-01 t11ity of ~thy1 bromi de /chloropi crin . and t he method and t i ming of
• ppl i c t i on . CLEAMS modeling t nd ica t e. that methyl bromi de at Lucky Pe ak
wou ld not. l aach to groundwat.r o r r uno tf to auxf.ce water. Some r • ••• rc h
. how.. th t met.J\ y l brOMide ha ... ahort per. i . tence in . oil but would leach
l f u ff i c i e nt w ter va. ppl i ed.
bromide nd c hlo r op icrin ar . gener. lly . ppl ied i n September when
r Lft fa ll l . t yp ic 11y I e •• than an inch and hl Oh .011 t emperatu r •• hel p to
-.01 L.. he f UM.i.g nt. . Af t e,. applic a t.ion , pl a. tie ah. .t l nq rema i n. i n place
for two 0 fou r d y • • ncs pr event . any r a in tal l fr om cont r i but lng t o
Ie c h l~ .
i rt t a l on w t el' 1. appl ied unt.il .pr lngt1me .tter . ow1nq a nd

Response : All toxic i ty value. pre.ent.ed in thi. table are oral
Losovaluea f or rat.. An additional footnote ha. been added to thi. table
atat i nq that acute oral tox i city i. only one indicator ot a aub.tance · .
re lative ha zard , and refer r i ng t he reader to the text tor a more comple t e
cha r a c te r i za tio n o f t he t ox i city of the nur.ery peat icide. , inc lud i ng
chro ni c toxi c ity e ndpoi nts .

Comme nt : Pq . 0-2 - 18 : Aqa i n, a . i n comment above, . i mpliati c toxlcity
c ompari.on. a r e g i ven with no d i .cu.ai ona about do.e, rout e , d il ut i on, ve hi cle ,
surfactant, etc . For i nat a nce, Gl ypho.ate i . de.cr i bed a . - l e •• irritating
t ha n .. ata ndard l i quid di. hwa.hing dete r ge nt and a ge neral a ll-pur po.e
c l e a ner . ..

Re s ponse :

This stat ement ha. been deleted .

~ hyl

"0

~t1ft

.. na'

.. on.

App"ndi. A • 1

Convnent: f g. 0-2- 34 : The de .cr i pt i on o f huma n t. ox icity tor methyl bromide
.hould i nc l ude pulmonary edema •• a primary e ndpoint (thi . i . di.cu ••• d br ief l y
i n t erm. ot . ni mal . t ud i e. on t he next page ) . The .tati.ti cal quote tr om USDA
doc ume nti ng nume rous poi •.on inga fr om methyl bromide ie very wor t hwh ile .
Add itional avai.l ab l e docume nt a tion wou l d a l .o prov i de a wea l th o f poi.on ing
i nlormat ion whic h cou l d comp leme nt hi . USO~ ob.ervat ion .
Appe ndix 1\ • 20
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R•• pon •• :

Pulmonary edema h •• b•• n added to the human toxicity aeetio n 4S

• toxicity endpoint in r ••pon •• to th i a connent.

The aurrwnary i nformat i on
provided regarding po l .oning_ due to methyl bromide i . cona i derad

auff l c l ent for the purpo •• of thia NEPA ••••••ment.

Comment:

Pg. 0-3-10 :

Without obtaining monitor i ng data to help verify the

n\dlbera obta.ined for the apec i f l c alt •• at hand, the u •• of predictive model s
auch •• LEACH and CLEAMS to •••••• the po.albl. movement of agriculture

ch. .i cala doe. not provi de much reliability . The inherent weakn ••• of the
modal. need. to be explained, •• doe. the need for monitori ng data to ver if y
the •• prediction •.

R••pon •• :
In the ab •• nce of aampllng r •• ulta for aurtac. and grou nd water,
the r ••ult. from the LEACH and CL&AHS modele provide an •• timat. of runoff

and groundwater contamination at the Lucky Peak Nur.ery . We recogn i ze that
monitor i ng data would hel p veri fy number. from the LEACH and GLEAMS models,
and look to the u.e of ly.imeter. to provide thi. backup. However , thus
far, we have only obta ined a emaIl amount of data which i. confu.i ng and
i nconclu.ive. 8igh level. of nitrate nitrogen have .hown up which are
incon. i atent with the amount of fertilizer applied at the nur.ery, and
virtually no pe.t i cid•• have been d.t.cted .xcept for chlorothalonil which
i. not u ••d at the nure.ry . Thi • • ugg•• t. that contamination from an
off. it. aourc. i a int.rf.ring with the ...pling procedur., we are currently
inveetiga ting this problem. Howev.r, the lyetmeter. ar. inetalled at all of
the Fore.t Servi ce nur •• ri •• , and we ar. finding that nur •• ri •• which could
not be .ffected by up.tr.am influ.nce due to th.ir high location. have no
to very l ow re.ding. of nitrate. and pe.ticid.. . Bffort. to gath.r r.liable
data via IftOnitoring will continu •.
Mod.ling limitation. are explained in the Ri .k A•••••ment on page 0-3-13 .
An additional atatame-nt about v.rification of the GLEAMS and LEACH Modeling
r •• ulta have been added i n the Monitoring Appendi x, page B-2.

Comment : Pq. 0-3-12 : Table 0-3-3 ( ... footnote a) tend. to min imize the need
to model m.th yl bromide and chloropicrin b.cau •• of th.ir rapid vol.t i lity.
The.e are toxic compound., and their ri.k. are not 8uff iciently di.clo ••d by
.uch an app ro ch . See previous comment pertaining to the per. i atence of th•• e
COMpound. in aoil, a ir, and gruund water .

Region 4 FEIS

Comment: Pg. 0-4-18, through 0-4-241 Non-cancer ri.k. for the various
non-fumigant pesticide. war. ba.ed on NOELS, but for the fumigant. the oEIS
does not u se NOEL value., inatead ba.ing the ri.k on TLV.. Thi. tend. to
create an "applea and orangea" .ituation in term. of introducing more
variability, and therefor. probably uncertainty, into the riak calculation. for
pesticides as a group. TLV. are de.igned for workplace guidelin., and are for
an eight hour expo.ure period. However, it would be preferable to jUBt rely on
a uniform data ba.e (e.g. IRIS, OPP regi.tration data, whatever) and calculate
from the appropriate NOEL. or LOEL. in the eam. fa.hion a. the other peaticides
evaluate in this document.
More specifically, for the.e 80il fumigant., inhalation i. not the only
exposure route which needa to be taken into coneideration. Po •• ible oral and
derma l exposure, a. wall a. inhalation of .oil particulate • • hould be
addre.sed. Where po.aible, risk .hould be calculated by u.ing atandard NOEL.,
inhalation and oral RFd., and not from the TLVa. There ar. alao other
considerat ion., .uch .B .oil-to-.ir volatili.ation factor, and .oil particulate
amiaBion factor . For .pacific guideline. in calculating riake from volatile
contaminant. in .oil, pl.a •• refer to BPA publication No. 9285 . 1-01B, "Ri.k
Aseessment Guidance for Superfund 1 volume 1 - Human Health Evaluation Manual,
Part B, o.v.~opment of Ri.k-Ba.ed Preliminary Remediation Goa l.", Publi.hed by
the U.S. EPA Office of Emergency and Remedial Reapon •• , Wa.hington, D. c. ,
20460.

Response: The variation in the ri.k ••••••mant approach i. explained in
Appendix 0, and refle c te the concern over inh.lation •• th a primary route
of exposure. There i. no expected derm.l expo.ure from the regi.tered
patterns of methyl bromide u.e according to WCuidance for the
Reregistration of Pesticide Product. Containing Mathyl Bromide a. the
Active Ingredient," (1916) th.refore it wa. not evaluated. Oral exposures
were not addre ••• d becau •• of it. volatility .nd u.e pattern I methyl
bromide, being a ga., do •• not drift and leave droplet re.idue. on
non-target .urface.. Because it i8 .pplied to bare 80il, expo.ure to game
animals feeding on plant. i. not appl i cable. Gleam. model i ng pred icts that
methyl bromide would not leach to groundwater or runoff to .urtac. water
and therefore would not contaminate drinking water .ource •.

Comment: Pg . E-5: Se. previous comment. regarding th e leaching of methyl
bromide and chlorop i c r i n .
Response:

Answered above.

Reapon •• , In . 8ummary of the GLIAMS modeling re.ult. f or the nu r •• ry
peat icide., Table o-3-6a ahow. no me.eureable fraction of applied m.thyl
broeide would leav. the fiald i n runof f or lea chat. . A literature review
of the f te o f methyl brOMid., .ummarised in Sectlon 0-3 , indicated that it
~.e l ittl e per.l etence ln . 011.
See a l .o previous r e.pon.e .
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Th. D~;: = :-':.Cs~': : f :..'!~ 1:-.:.,,! co:' has :-.... ! ...... ~ :hs D=.:.!: ~ :-:v l =~ n::o: . :': ·. ~l I ~;:, .:. : ':
St.ueent ( OElS ) for t he Lucky r.aAL.lt\lrsary r •• t.
ae Pr0le_,for tt-...
Soh. It.CLOMl Forese: . Th. follow 1n, eoa... nts are provided for y:;,uT: u ~ e .II :-;d
info r_ tLon when prep.r i n, the final docu".nt lll .

tIa.M,...

Th. U. S . Ftsh a nd \"1l411h SuvLce (""5) support' the proposed ., Itern.tL ye C

for Inte,ra t ad Put.

".n.,.~.nt

(l F~ ) .

This .It.rnu:i .... 1" '''o Iv.s a formal

review of dec i s ion-nakina and propose d lIIonlcodni .et L'd ele . . . nd emphasizes
b i olo, Lc d and/ or culc~ral c onc ro l ..e chods . Ad.:.ption of' the tP:1 .l t ernati ve
Iolou ld c ompl y vi t h p r ov is io ~ s of' )6 CrR 21 9 . 27 . •... hi.:h re quir. the: use of' IP!4
p r ;act tc e:t on Fo rest Se r v ice l ands .
SPECIFI C COM."!ENT S

Ov er.lli . t h e
.nv lronme.,: a l .o~l tor i~ & ;:I(olr.2111 o•• ds to art' Gu.Jttly .ddr, s 1 th. i s ;iU' o f
bl oaccw:ru l atlon In t he food chaln . \-'h il e lD.1 r.y of the chell i c a l pu tic i1es u!'ed
. t the nurs ery sho.., vary i n& detreu of tox i city t o fis h .nd wild lif • . t hei r
ac cUIIIUh ti on t n the f ood ch.tn n•• ds to b • • d.qu.c.l y discuss.c! . Sp. ci fic
aon ltorln& phns shou ld be establish. d l n th. final docum.nt to santph
~. stl c1 de ac.cwau l.c i on in wil dlife
Th. f\lS SUliuts i ndudin, .n al y: i n,
10(. .. 1 roc::~nt popu h t lons
App' Dd !:s t

" \,L'UD HUlch ,nd En y i " 9 o mcnr. 1 :1001 ;9r l o , .

D.v. Rite.r.b.ch.r . Fote.e Sup.rvhor
uch applicaeion to •• tablhh the necu • .ry baseline infor.atlon . After the
propos.d tvo y.ar duration. a p.re.n.nc -ani tor in, phn .ay b. d.velop.d which
could b. less rlsorous but .-or. infor.atlv. on the .ffects of appllc aeion .
App'n dix E-) _ ASh" "$o.,nd.d egn'Sgrin. : A state.,nc of eh. paratHurs
.nd an an.lys1l of cWllulativ. lllp.cts frOIl cOllbin.d uses of p.sticides ,
insecclc1du. and fertilizers should b. prov id.d in th. !Lnal docUII.nt . The
rus r.co ... nd. that the p.r .... ur ••• l.ct.d for the ..onltorLn, plan vould
incorporat. as ••ny pountial co_binatlons of pa u.lleters as possible .
ApP'nd ix [ . 4 _ llbl!! [ . 1 : The f'\IS reco . . . nds cha t the l ysi m.ttr -anltorins
includ. all pestldd.. with l •• chin, and surface tunoH pote ntial . i ncludlns
•• talaxy l and naprop.mid • .
Stnt'tUy COH.'1ENTS
Ve reconlll.nd adoption of Alt.rn.tiv. C • lnt.,rat.d P•• c "anas. re.n e which
would emphasize b lolo , ic al and/or culcural control lI.che d • .

w.

apprecht. the opportunity to co • • nt .
Slnc.rely.

~~lP.~
R.,lon.l EnviroM,n ta l Officer

Th. , ':S SU&&u t s ildd 1ni t he fo llo\" 1n& p&u met trs and co lhct i,(ln s itts :'0 t he
-.on l t orin& p hos
P.r.:Ot>t.rs

Col1 - :~ \"n

d i ssol v ed oxy,c n . pH l . v. l s . lfbonia. c onduc ti v ity ... ad
o r,allic and Ino '&,101c aoaly s! . 1n s.d ilfleot .:'\d
Il!.C rol n\" r t.h :' .J t.s
sit e s

uf)t\t.:t: .. m of the nurs('ry fo r to 'T~ .J rl :;o n. with i n •• c h
d ,·. !,us e \;.tH. ':I. ') e.l t t'! dra ir... ~ . out! e t. 1• . po nds .
a nI At t ht> ' - 'Clfvolr

ACID-Mi x t · 1
SOil ....· n Bo) ,. l or ' \I i d. linu
«4.,,1:,,;
Th. f'\.' S r. COll\ln nds th . t
.. IPo r. r l &", ' oll $ appro4lch .... o·~ ld b- lr';f'rp" r ~ted i nto :"l e mun l t u r i n& p l a n .Jf t . r
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R•• pon ••• to PMS Coanenta
Draft Bnvironmental Impact Statement

Nur •• ry ' •• t Management 1n the Inter.ountaln Region
Appegdi,a.;
IIuMn ar.d loylroOMotal Monitoring: Overall, the
environ.ental 8Onltoring progr. . need. to adequately add,... the i •• u. of
bioac~lation in the food .y.t_.
Whil. . .ny of the ch_ical peaticide ueed
at the nur. .ry ahow varying degr ... of toxicity to fiah and wildlife, their
8Onitoring plan. ahould be e.tabli.hed in the final document to aample
peaticicla ac~lation in wildlife. The "'5 augge.t. including analyzing local
rodent population ••

cc-entz

The PW5 h~.t. adding the following parameter. and collection ait •• to the
.ani tor log plan.:
P.r~.r.:

di ••olved oxygen, pH level., ammoni., conductivity , and
organic and inorganic analyai. in ••cu..-at and
. .croln".rtebrat ••.
up.tr. . . of the nur •• ry for compariaon, within .ach
drainage ayat_, at .ach drainag_ outlet, ie. pond.,
and at the r ••• rvalr.

lIe.pon. . : Thank you for bringing this to our att.ntion. W. have included
ani.al .ani toring guiclaline. in Chapt.r II. In the Draft BIS we cited
PoreR service Handbook 2109 . 11 • • • pr~ eourc. of direction for our
pe.ticide planning and ~l ...ntation proqr.... Th. citation waa incorra ct
and ha. changed vith the i ••uanc. of a nMl draft ••r.ion of PSR 2109.14.
we have included Chapt.r 6 (Quality control Monitoring and Po.t-Treatment
Evaluation, of thia handbook in Appendix B. Thi. handbook providea much of
the qu i danc. for d ••• 10Plo;lnt of our .,"ltoring plan ••

Region 4 fEfS

Comment: Appendix 1-3 - othar racOft'lD.nd.d moni1;oringl A .tat.ment of the
parameters and an analy.i. of cumulativ. impact. from combin.d u ••• of
pestiCides, insecticid•• , and f.rtillz.r • • hould be provided in the final
document. Th. I'WS rlcOftlftlnd. that the par_t.r••• l.cted for the monitoring
plan would incorporat. a. many pot.ntial combin.tion. of paramet.r. a.
poaaibla.
Responsa : Cumulative .ff.ct. of the Pr.f.rred Alt.rnativ. have alr.ady
been est i mat.d. Becau.e monitoring plan. have not y.t been dev.loped, or
implemented, the cumulative .ffect. analy.i. 1. ba.ed larg.ly upon what we
know about the behavior of the chemic.l. in the .oil, ",at.r .nd air
component. of the .nvironment. Much of thi • • ubj.ctiv. an.ly.i. i •
support.d by r •••• rch and the prof ••• ional .xperi.nc. of our team member.
and consultant.. Sinc. the monitoring plan i. not yet prepared, we cannot
u ••• it.-.pecific data .cquired through IM)nitoring to •••••• CWftul.tiv.
imp.ct.. Th. Cumulative .ff.ct. ar. docuaenttcl in Ch.pt.r IV •

Comment: Appendix 1-4 - Tabl •• I-lz Th. rws r.commend. that the ly.imet.r
moni toring includ. all pa.ticid•• with l •• ching and .urf.c. runoff pot.ntial,
including metalaxyl and napropamid• •
Response : Thank you for calling our att.ntion to thi.. Tabl. E-1
idantifie. benomyl and DCPA aa "b.ing teated in the ly.imet.r aampling" .
Thi. r.pr ••• nt. the curr.nt .itu.tion. In the -Hur ••ry Specifi c
Monitoring" .ection (Appendix E-3), WI h.v. corr.cted our li.t of chemical
pesticides recomm.nded for analy.i. ln the ly.imet.r moni toring program.
It is our r.commendation that benomyl, DCPA, metalaxyl and napropamid. be
i ncluded i n the monitoring plan to be dav.loped during implementation.

coa.ent : Appendix 1-3 - So11 Monitorlng Quid,lin•• - Nwpbwr 2 z Th. I'WS
r.c ommend. that a more rigorou. appro.ch would be incorporated into the
moni t ori ng p l .n .ft.r .ach application to •• tabli.h the n.c •••• ry ba •• lin.
in f ormat i on. Aft. r the propo.ed two y••r duration, a perm.n.nt monitoring plan
may be dev. loped whi c h could be 1••• rlqorou. but .ar. informative on the
.f f.ct. of appl i cat i on.
R• • pen • • : Th• •o i l .anitoring plan viII be dev.loped following •• l.ction
of a pre f erred a lternative by the r.apon.ible official . Your
r.comm.nd.t i on for • - rlgorou. 'pproach- to .anitoring aft.r .ach
applica tlon wll l be con.idered at that tt.. . The plan will be dev.loped by
the 'oralt .011 .c i .nt i .t, hydrologl.t and nur •• ry . .na9lr. Much of th.ir
p l a n wlll be baaed on d i rection in the Pore.t lervice Handbook cited above.
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)244 Elder Street
Boise, Idaho 8)705
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D£I"ARTM ENT OF HEAL TH , HUMAN SERVICES

October 31. 1991
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~

~

~.;

1991

Ctntr', to. D' Mnt CO""OI
Al l• ., :. G A JOllJ
November 26,

r."~

--ON>

Stephen P . Mealey
Forest Supervisor
Boise National Forest
1750 Front Street
Boise , Idaho 83702

199 1

----

-rs:.SLO ----

Mr. Dave Rittersbacher

Forest Supervisor
SOise National Forests

1150 Front Street
Boise , Idaho

..,

;~,.

SUBJECT!

.--=.0====

. -- .
alWm
110$

---

Co_ellt. Oil MUr.ery P •• t Mallage•• llt, Draft
£DviroJUl.lltal I.pact .tate••llt

Dear Hr . Hea ley:

--~~
~

~......".~

:~!~~;!~t are conunents on subj e ct draft environmental impact

Dear Mr . Rittersbacher:

Wa ha"_ col"..,l.t.ed au;- r~:..,;;'e. of th~ ura ::t C: n-Jironmentai Iml'dct

1.

Idaho SCS agr •• s with the select.d alternatiVe . This
provides the best flexibility and control and vill be
the .ost .ff.ctive and .afe in the lonq term .

2.

Idaho scs op.rates the Aberd.en Plant Materials C.nter,
(PMC) at Abe rd •• n , Idaho . At th is farm, We have a
number of off-c.nter t.sting ar.a s that include 80me
woody te s ting plots . Listed below ar. s ome practices
that we have round useful i n pest .anag.ment that should
be cons idere d und.r "other CUltural Controls , " page III
20 and under " Animal s ," page III 25 .

state.ent (OEIS) for Nursery Pest Manaqe ment. Intermountain
Region . We are responding on be half of the u . s . Public Health
Service .

We have r.vi • ...,.d the Draft EIS for potential adverse i mpa cts on
human health. We believe the OEIS has adequately described the
potent ial impacts and mitigation of these impacts, including
protective clothinq and hUilan health monitoring.
Because there will always be so•• risks to nursery workers ,
especially when pesticides are used, ve agree that pest i cides
should be d.-.mphas iz.d wh.nev.r possible when alternate methods
wi th f . .... r .nvironm.ntal and hwaan risks can be employed . A
well-train.d, safety-aware workforc. should help ensure that
risks are .iniaized, and appropr ia te and .ffective mitigation
measu res are implemented, monitored, and modified as ne cessary .
Thank you for the opportuni t y to review and comment on this
documen t . Please ensure that we are included on your ma i '. i ng
l ist. to r eceive a copy of the F i na l EIS , and future EIS 's wh ich
fIIa y i nd ica te potential pub lic health impact and are developed
under the Nat i ona l Enviro nmental pol icy Act (NEPA) .
Sincerely yours ,

Kenneth W. Ho l t, H. S. E. H.
Special Progra.fIIs Group (F29 )
Nationa 1 center for Env i ronmenta 1
Heal th and Injury Cont.r ol
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a.

Aberdeen PMC extensively us.s p.rllan.nt, per.nnial

~~;~~a~r~~sm:~n~~~e~r:~~, b!~::e~h:~~~:r:~d d~~e th e
rows . A vari.ty of perenn i al grasses ar. us ed that
will comp.t. v ell with weeds and reduce weed popul at ions . thus reducing herb i cide need . Where we have
a cho ice. we use a relat ively low-growing gra ss to
r e du ce mowinq needs also.
NOV -

~

1991

Oown the main line. we use tall f.scue . There is
considerab l e truck traff ic down the l ine to chanqe
and maintain lin.s. Tall fescue can wi thstand th is
use qu i te well. The r e are n ewer cult ivars of ta ll
fescu e ( turf typ.) that are lower qrow i ng with
finer l eaves .
In tr ee/s hrub r ows that are s p rinkler i rriq ated , we
use r ed fescue as cover c r op . Red fe sc ue is a
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Stephen " •• l.y - OEIS

relatively l ow grav ing , fine leavQd, competitive
plant .
It can withstand poorly drained soils. and
qrovs veil in open sunliqht to .llIlost full shade.
It coapet.s very "ell with .any w•• ds.

Thank you for the opportunity to r.vi.", and coNtent on this
OEIS .

In t .r •• /.hrub rows that are drip irriqated, ve use
Covar .heep f ••cue , (you •• y also be able to use
Dural" hard f ••cue in your precipitation zone).
Drip irriqation i n itself reduces v ••ds because
less ar •• receive. vater. Coval" and Dural" are
both very co.petitlve with veeds , low growing, fine
l.aved. bunchqra •• .
In open ditche •• "e u •• both red fescue and t.all

f.scue.
Ro.d shoulder. are seeded to red f.scue , tall
f.scue, or COVill" she.p re.cue depending on the
eai.eure .ituation.

w. us. drip irrigation where ve can for tre •• ,
shrubs .

This reduc •• w••d population •.

W. k •• p idle qround in per.Mial , competive, bunchqrass until n.eded tor t.•• ting or production. W.
try t.o k •• p bar. or tallov qround to a minillum.

w. us. crop rotations to h.lp reduce "'eed. and
dis...... W. h.ve expe.r i.ented vith u. inq a nwaber
of annual cover crop. to reduce veed. by co.petition .nd/or .had1nq; wint.r rape , t.b. bean.,
Moo.tack cereal rye, bucJtvt\eat , .unflower., and
ot-her. . Corn and pot.atoe. al.o are used und.r a
cooper. tive .qr •••• nt vith the Univ.r.ity ot
Idaho. Aqricultural Exper i.e nt Station .

w. h ve pr.cticed reduced till.q_ a nd no-till vh_r _
pO •• l ble. Th i, reduces soil .urface d i stur bance ,
t.hus *p lan t inq* 1••• ", ••d seed .
A • number of loc.tion" ve h.ve erected .ever.l
ra ptor pole. for raptor. to perch on to •• arch tor
f ood . Thi. q ive. us .0•• long-tarm and continuinq
cont r ol o r lIany rodent •.
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B
R•• pon... to SCS Comment.
Draft Environmental Impact Statement
N'u r •• ry
Management in the Intermounta i n Reg io n

'.at

Ca..ent:
Idaho SCS operat •• the Aberd. . n Plant Material. Center, (PMC) at
Abe-rd. . ", Idaho. At t.hi. farm, .,. have. number of off-center teet i nq areas
that i nclude
woody t •• ting plot..
Liated below (F..ter to latter] are aome
pract i c •• t .hat we hav e found ua lul in peat . .n.g.... nt that ahould be
conaidered under · other Cultural Control.-, pag_ 111-20 and under "Anima l s "

.0..

page 1II-25.

R••pon •• : Thank you for .haring aome of the cultural practice. i n use at
the Aberd. .n Plant Materiel. Center . Some of th ••• practic •• and the
pr i nc i p l e. beh i nd th......r. aimilar to .aMl we currently utilize , thou';lh not
~lfic._lly . . nt i oned in the EIS .
nur ••ry . . naqer.

Your 8uggeation. have been forwarded to the

pp. nd b, A • J f
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Appendix B
Pest Control Methods

This appendix is divided inlo three section •. These seelion. cover all the biological , chemical ,
and cullural Irealmenls used al Ihe nursery. The use, largel and non-Iargel effecls, effeels
OD soil and wildlife, and human heallh effecls are discussed for each control mel hod .

Biological Controls
While biological controls ~or some weeds exi.t (cinnabar molh on lan.y, ror example ) none
has been lesled al Lucky Peak Nursery hecause nursery weed and ins~'Ct populat ions are not
large enough 10 supporl predacious inseel populalions .

Lree noner}' i. aD inleD. i,.., agricultural operalion whose goal is to grow large numbers
of quality oeoedliD8" C05I-effedively. Plant. and animals that interfere with that goal are
c;oo.sideted 10 be pests. Pests are Iypically divided inlo four calegories - diseases . insects.
~ and animal .

Three Iypes of conl rol melhods are available to Ihe nursery manager:
~ - A biolosical control melhod is Ihe deliberale use of nalural enemies such as
pred..ton. parasites, and diseases 10 conlrol nursery pesls. In the Lucky Peak Nursery.
biological conlrol ar lill considered experimenlal.
~ic.l -

Four

rat~r ies

of chemical pesticid... are used in Ihe nurseries:

• herbicid.", are used 10 control weed.
• funpcid.", at\! u..,.,1 10 conl rol diseases caused by fun!!i
• iO.5eC&icides are used to contro l insects

• fum i!!ants are u ed 10 conl rol weed •. insecls, and diseases

Chemical Controls
Chemical peslicides have been an importanl pest conlrol tool in the Lucky Peak Nursery.
The use of chemical peslicides has also been controversial in Ihe Inlermounlain Region.
Five chemical peslicides, including one herbicide, two rungicides, and Iwo fumigants are
currently being used or are being con.idered ror use in Ihe Lucky Peak Nursery. Presently.
Ihe fu migants dazomel and methyl bromide + chloropicrin comprise ninely-seven percenl
or Ihe chemical peslicide use in Ihe nursery, based on pounds per acre of active ingredient
applied . (See Chapter 3, Table III-I ror annual chemical peslicide u.e at the nursery.)

The following chemical pesticides are IIsed al the Lucky Peak Nursery and are descri bed in
Ihis seclion :

Herbicide

c...u.rwI - Th ..... of rN ain nur ry praclices (.uch as weed control, improving drai nage.
and addin!! soil am~nd",..nls) 10 make Ih.. habilal less favorable for unwanled inseels. weeds.
dd nimal •. or to preven • suppress. or remove Ih m. Manual and mechanical
...., hods are par of r ullural conlrols.

DCPA
Glyphosnte
Nnpropamide
Oxy fl llorfen

c bin lion of r h.. mira l ADd cui ural mel hod. i currenl ly u ed 10 conlrol pesls in Ih..
Lud, Peak Nur... ry.

Fungicides

Pes"

Brnomy l
MrLnlaxyl

rol i .. ,ompli, led proc.,... Th .. tlu r ry manager musl fi rsl decide if a pe.1
~m is _ re .. n"" .h 10 w rr nl realm~". and ir so. whal Ihe besl conlrol mel hod is .
• inn tu "'mply t on ro llin8 ~ 8 . . . nur!§ery mati" e r will sow mo rt! seed t han is n f"(,~
, 10 romr",n .. , .. ror
from pt'Sls. Thl i., IIpd over owing. The " ursery manager
" .. r"lI,
' .. n, .. belweeo ex peeled I""".", rr m pesls And th" amounl 10 oversow. in
dPf "ffifN' .......II,ng order while producing
lIing. f asl-effeclively.
pp<nd,x 8 - I

Fumigants
Ilazomel
bromidp

~ I rl hy l

+ chloropicri n
App<ndi. U -

~
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Herbicides

Glypbospate

DCPA

nude Name: Roundup

n..tc Nome:
~

~,

Rodeo

~

Chemical Name: N-(phosphonomethyl) glycine

Dacthal~

Nome: dimethyl2,3,5,6-tetrachloro-l , 4-henzenedicarboxylate (DCPA)

U.e Po:u:r..: DCPA i. a selective preemergence herbicide belonging to a broad cl ass of
benzoic acid herbicides. In Forest Service nurseries it is used for weed control in all typ<,s of
Dor.!erJ . tock.
DCPA i. widely used in agricultural crops, by lawn-care services on turf. golf course fairways.
and in homeowDer applicatioDs. ID nursery use it is generally applied from April to August .
A~io1t MetAod. ond Mode 01 Action: DCPA mu. t be placed on top of soil
bef.,.., tbe we!d seed germinates. It kills germinating seeds but has little effect in postemergence
applicatK>M. It kill. germinating seed. but has little effect in postemergence applications.
Mooture i. necessary to initiate the herbicidal activity of DCPA. Therefore. irrigation must
be applied if rain does not occur within a few day. of applicalion .

Granu lar. _tta ble powder. and 80wable formulations are available. Standard ground spray
boom-type .prayers are normally recommended . Rates of 9.1 to 10..' pounds of acliv<,
ing-e</;""t per acre are normally used in nursery applications.

01'

Use PatteMl: Glyphosate has had moderate use in Ihe nursery program. and is regularly
used in silvicultural, roadside maintenance, noxious weed control, and racilities maintenance.
It is considered a broad spectrum, relatively non-selective, herbicide. It is heavily used in
agriculture and industrial situatiom, as well as for forestry.
The ability of glyphosale to control herbaceous vegetation, as well as shrubs.Js an advantage
in some situations.

Application MethotU and Mode 01 Action: Glyphosate is absorbed primarily through
plant foliage. The specific mode of action is not enlirely clear, but it appears 10 inhibit pl ant
elongation, inhibit synlhesis of essential amino acids, and to disrupt Ihe pholosynthetic
process.
In nursery use, glyphosate (as Roundup) is applied by standard ground ap plication methods.
Typical rates in Lucky Peak Nursery have been 0.1 pounds of aclive ingredienl per acre.

Ta"Jet Vegetation: Glyphosate effectively conlrols many sedges, annual and perennial
grasses, and broad leaved weeds. It has also shown good resulls wilh Ihe woody brush.
It appears to be a good inhibitor of vegetative sprouting. However. evergreen shrubs and
hardwoods are nol affected.

T.,.,.,t Vqretalion: DC PA conl rol. a wide range of grasses and many broad leaved weeds
fdleesewe!d, fillarie, lambsquarter. pigweed . pur. lane, etc. ). Season-long control can be
expected.

Potential Non-Ta"Jet Eflect or Use Limitation: Initial activity is fairly slow after
applicalion and may nol be observed for st'veral days. Visible effects are a gradual wilting
and yellowing of foliage.

PoUAtUal Non-ta"Jd Bflect or Uae Limitation: DCPA should be applied to mineral
ooi1s. pplication rate mu.t be adju.led according to soil Iype, wilh rales increasing with
d y coolent nd percenl organic matter.

Soil Effects: Glyphosphate has a very high soil adsorplion capacily. It is stable and resislanllo chemical degradation ; il has a moderately high rale of degradalion by soil organisms.

oil Eflret.: D ' P

Wildlile Eflects: Low toxicily 10 birds; no bioaccumulalion is known 10 occur.

a moderale adsorplion capabili ly 10 soil particles. It has a low
10 1I'IO<if" I., ,a I.. of <I ....omposilion by soi l organi.m. and a low 10 moderale rate of chemical
~ompo8it ion . I . soH half li fe vari
from aboul Iwo 10 six monl h. ; il is moderately
penisten in ooil . \ h"r" . "rfau. erosion occur •• DC PA . AS well as the conlaminanl HCB
(me' boIites res,,1 in~ from reaclion. belween Ihe pe.licide and Ihe soil ), may be carried
into <If in e .y.t.......

W u.tl 'I

hAS

BD~cI :

~ .... ~

II

H rna ..

lf~

I

" 'I1 . bow ••y.lemi effecl. "I low levels of upos ure;
'W O r n accumulale in the food chai n.

",. B/J t.: See

Iher~

is

Human Health Eflect" Sec Appendix 0 for detaile<1 human heal l h informalion.

s Ollie

ppendix 0 for de ai led bu man heallh information.
App<ndi" 8 - 3
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Napropamide
n..Je Nome:
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Oxy8uorfen

Devrinol~

7h>de name: Goal~

Clemiaal Nom,,: 2-(a-naphtoxy)-N ,N-diethylpropionamide

Chemical Name: 2-chloro-l (3-elhoxy-4-nilrophenoxy )-4-( Irifluoromelhyl) benzene

U."

Ullle Patte",: Oxyfluorfen is regislered for use on conifer seedbeds .... a preemergence
spray, or as a p05lemergence spray afler seedlings are at leasl 5 weeks old . II is also used to
control weeds in conifer transplants. Oxyfluorfen is a dephenyl ether compound which has
a number of uses in agricultural applications.

Po"""': Napropamide is applied as a selecti ve herbicide to control most annual
Sf""""" and many annual broad leaf weeds. It is registered for nursery use on Dougl as-fir .
tru" firs , spruces, and pines.
A~ion M"lAod ond Mode 0/ Action: Napropamide is absorbed qui ckly by plants.
particularly by plant root.. It is nonvolatile, but will photodegrade in intense sunlight on
leaf or soil . urfaces. It is relatively nonpersistent in the environment. with a half-life that
ran&e from 2 monlhs 10 less than one year.

Napropamide is applied as a wetlable powder or granular formulation . It is incorporated
inlo the soil either by tilling or irrigation if rainfall does not follow application. Typical
nursery application rate is 1.5 pounds of active ingredient per acre.
na~t

Pe.t. : Annual grasses and broadleaf weeds.

Potenti.u Non-Target Effect. or U.e Limitatio... : Napropamide has low volatility
and can he absorbed somewhal by foliage. all hough il i. normally applied to the soil. It is
not recommended for use in soils with more than 10% organic matler_

Soil E", t.: Volatilization of napropamide from the soil surface is negligible; however.
under condilion of high sunlight intensity. some photodegradation can occur. Napropamide
incorporaled into Ihe soil is more persistent . Under Ihe conditions that are mosl likely to
occur in It~icultu re or nursery use. t he half· life ranges from 34 to 200 days.

WiUli/e Effect. : ap ropa mid.. h .... a low toxicily to wildlife and fish .
B.ma Pl B ..llA Effect. : See Appendix D for del ailed human heallh informal ion.

Application Method and Mode 0/ Action: Weeds are killed as they come in conlact
with the material during emergence. Following application, the beds should be sprinkleirrigated with 1/2 to 3/4 of an inch of water. Oxyfluorfen can be absorbed by the rools or
Ihe foliage of plants, bUI the proporlion translocated is very low.
The emulsifiable concenlrate formulation is commonly diluted wilh 20 gallons of waler carrier per acre, and applied with pressurized ground application equipmenl . The soil surface
should nol be disturbed once Ihe applicalion has been made. Preemergence applicalions are
generally made al rates of 0.25 to 1.0 pound aclive ingredient per acres, and p05temergence
al .25 to 0.5 pound active ingredienl pcr acre. Two or three p05temergence applical ions may
be necessary.

Target Pe~b: Oxyflllorfen controls a variety of grasses and broadleaved weed species. It
is normally more effective on the broad leaved weeds than on grasses.
Potential Non-Target Effect or Uae Limitation: Oxyfluorfen is a contact herbicide
thaI requires light for its herbicidal action. Injury 10 leaves and shoots is much g,,,ater than
is injury to roots.
Soil Effect.: Oxyfluorfen has a moderately high soil adsorplion capacily. and a negligible
degradation by chemical action or soil organisms. The soil half-life varies from I 10 2 monlhs.
Oxyfluorfen adsorbs strongly 10 organic malter and is Iherefore resistanl 10 leaching. II may
con lain Ihe conti\minanl p e E, which may be slighlly carcinogenic.
Wildlife Effects: Oxy fluorfen is highly toxi c to fish and aquali c invertebrates.
lIuman 1I""l t h Effects: See Appendix D for detailed human health information.
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Metalaxyl

Fungicides

nude Name: Subdue® . Ridomil® . Apron®

Benomyl

Chemical Name:
'lnade Name: Benlate ® . Tenan ®

N-(2.6-dimethylphenyl)-N-melhoxyacetyl)·alanine methyl ester

Chemical Name: Methyl . 1-(butylcarbamoyl)-2-benzi midazolecarbamate

Use Patte",: Metalaxyl is used on Douglas-fir. spruce and other conifers. It is one of thp
newer fungi cides. having originated in 1977.

U.e Patte",: Benomyl has been used regularly in Lucky Peak Nursery. with 8.0; acres
treated annually. Tbe compound is also used occasionally for disease control in seed orchards
and greenhouses. This fungicide is extensively used in orchard and agricultural applications.
A,.,.Iiaatw.. MetAod. aM Mode of Action: Benomyl is a systemi c foliar fungi cide. and
i. applied either to soil or to the leaf surface. Benomyl or its metabolite. MBC. enters thp
plant where it act. as a fungicide by interfering witb the cell division process. It is absorbed
by plant roots from the soil and througb the cuticle of leaf surfaces.
Residual effect is excellent. While benomyl degrades rather rapidly in soi l. residues. such as
the MBC metabolite. are relatively persistent. Half-life is 3 to ·6 months in vegetated soils.
and 6 to 12 months in bare soils.
Broadcast application by standard grou nd spray or boom-type sprayers are most common .
Use rate in Lucky Peak Nursery is 0.5 pound adive ingredient per acre. A wettable powder.
50 percent active. is the most commonly used formulation .

T• ..,et Pe.t: Benomyl will effectively control a broad range of rots. molds and mildews.
The II'lOIIt common larget pests in nursery use have been botrytis. fusarium . and damping.off
fungi .
Potential Non-Target Effect or U.e Limitation: The material can serv as either
.. preventive or eradicating fungicide. Benomyl has also controlled c.. rtain nematodes a nd
prey Dis ozone damage to plants. Resistance of certai n fungu s strains has been noted.

Application Method and Mode of Action: In nursery use. metalaxyl is a systemic
fungicide and is applied to the soil and foliage. It is readily absorbed by plant roots and
foliage and translocated in plants. It has shown high postin£ection eradication effediveness.
The formulation recommended for nursery use is a 5 percent granular ~pplied evenly over
tbe treated area. The application rate is 1.25 Ibs. active ingredient per acre. Metalaxyl is
normally applied once in September.

Target Pests: Metalaxyl is effective in control of phytopthora root rot . damping off. and
other fungal root diseases.
Potential Nontarget Effect or Ulle Limitation: Repeated exclusive use of the com·
pound may lead to a resistant strain of fungi .
Metalaxyl is susceptible to leaching and downward transport may occur if heavy precipitation
amounts fall before degradation (the half-life is about 3 weeks) .

Soil Effec,.: Metalaxyl has a strong adsorption capacity to organic matter and slight to nu
chemical degradation . but is rapidly degraded by soil organisms. Its persislence is dependent
on soil organic maUer. and is thus expected to be high at Lucky Peak Nursery. lis soil half
life is expected 10 vary from 18 days to over 40 days .
Wildlife Effects: Metalaxyl is a moderate eye irritant in rabbits and is slight ly toxic to
birds and fi sh.

Soil Effect., Benomyl has a strong adsorption capacity to soil particles. It degrades rapidly
by hydroly is. and is somewhat degraded by soi l organisms. The half-life of benomyl in t he
soil i oolya r w hotors: however. the MBC metabolite may last 3 10 6 months on vegetated
soiL. nd I) to 12 month. on bare ground.

Buman Bealth Effeclll : See Appt'lldix D for detailed human health effects .

Wi,.'i!e Effects: Tox ir to fish and eart hworms.
B.".." B Nlth Efff!cb: ..... ApPPndix D for detai led human health information .
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Methyl Bromide and Chloropicrin

Fumigants

7nJde Nome: (combined lormulations) Brom-O-Gas ®. Terr-O-Gas ®. (methyl bromide)
Brom-O-Sol ® . Meth-O-Ga.. ®, Terr-O-Gas ® . (chloropicrin) Acquinite ®, Chlor-O-Pic
®, Larvacide ®, Pic-Clor ®. Tri-Clor ®

Dazomet
'lnule Name: Basamid

Claemiaal Name: tetrahydro-3 .5- dimethy l-2H - I. :J.S .-thiadiazine-2-thioll~

U.e PaUe",: The lumigant dazomet is used to treat 18 acres 01 seedheds anllllally. TIlt'
compound is widely used on crops olltsid .. 01 the United States. lor control 01 w,'",ls. n.. rna·
todes, ""il lungi , and soil insect •.
A,.,.,..,..ticm Me"""" a"" Mode 0/ Action: Dazomet is a soil lumiga llt IIspd h"[on'
planting to control germinating annual and peren.nial weeds. nematodes: 5011 lu.ngl. alld sool
insects. The material is incorporated into the SOIl to a depth 0120 to .2:; centlmete". and
then sealed by smoothing and lightly irrigating the soil surlace. It rapIdly breaks. dow I.' to
lorm methyl i""thiocyanale. lormaldehyde. hydrogen sulfide, and monomelhylamlne. rhe
breakdown products inleract , resulling in Ihe potent chern, cal act,on ~I th: chem,caL TI,:se
products are losl Irom Ihe soil wilhin a lew days as a result 01 a combonallon 01 volatlzatloll

Chemical Nome: Bromomethane, Monobromomethane (methyl bromide). Nitrochloroturm . Trichloronitromethane (chloropicrin) .

UlJe Patte",: Methyl bromide + chloropicrin is a widely used lumigant ill agricultural
operations. Use at Lucky Peak Nursery averages 18 acres per year. Foresl Service-wide
there were 276 acres 01 nursery beds lumigated with the materials in 1984. Methyl bromid ..
as a gaseous lumigant is used widely both as a soil treatment, 011 commodities, and lor
space lumigation (barns, grain bins, etc.). Various lormulations 01 methyl bromide and
chloropicrin, both alone and combined, are available.
Application Meth~ and Mode 0/ Aclion: Th~ lormulations a re considered a biocide.
There is very little inlormation on the mode 01 action 01 methyl bromide and chloropicrin
on plants and microorganisms. Likewise. data is 1I0t availabl .. on the mechanism by which
the compounds are taken up by plants.

and degadation.
A 98 percent granular lormulation is mosl olten used in nurseries: The average "!,plication
rate (incorporated at a soil depth 0120 cm.) is 330 pounds 01 actIve on~red l ent per acre.
·
TII."..t Pe.": Princi pal targets have been Iusanum
an d o.'h er nursery Iun gi . It also cont rols
insects when they are underground. and germinaling weeds.
Pote.dial Non- Target Effttt or U~e Limitation: Dazomet is strongly t~xir to all
growing plaots . Depending on "."i l type and temperature. 10 to 40 days are requlrt·d b.. lorf'
the gases disappear Irom the so,l.
' nee it conlain nilrogen , some iner..ase in planl growth through th,' lerti lization 1","..1it
rna}' he seen .

Soil Effttt. : Dowme is weakly adsorbed by soi l. and is lost Irol11 th .. soil th rollgh
vol liliution or i • hrrakdown producl •.
W;Uli/e

ElJ u : Do, ol11<'

i. moderately loxic 10 all wildlile. The lour hr..akdown pruducts

re .11 sl rong irri .. nL .

H.m ... Ht alth Efftt" : s.,.. Appendix D lor delailed human heallh inlormalion .

Formulations used in nursery lumigalion include either 2 or 33 percent chloropicrill. Alter
the soi l is worked to a loose condition , a trench slightly smaller than the tarp covering is dug
around the treatment area. Applicator tuhes are used to inject the gas.
The material is classified as toxic to highly toxic to humans. and only trained personnel
should he involvcd in the application . Exposure under the tarp is lor 24 to 48 hours. and
soils IllUSt be aeratcd lor at least :J days prior to planting.
Recenl nursery appli cations have averaged :ISO pounds 01 aclive ingredienl per acre.
Target Pe~b: Elut rytis, lusarium , and other nursery root rot lungi have been the primary
targets. The lor",,,lations also control nematodes. w~'Cd seeds, and all lile stages 01 in,eels.
The material is a soi l slerilizer.

Potential Non - Target Effect or U~e Limitation: Methyl bro111i,I.· is colorless allli
odorl.·ss. Whil,· dllorn"inill hiL' a rr lat i"" ly low volati lity COlli par .." 10 IlIf·t loy I hromid.,.
it is used a.'" a war ning age1lL bc('(\usf' or its noxiou ~ odor a nd irritating t' lred~ a ver low
concell traliolls . T ilt, I'ompollnti. have good penel rnting abilities ill dry 80ils. A lil,bil ity 01
th .. rnalerial is 1 loa "ellefi cial soil microorganisms Me also killed.
Soil EJJeel~: 11 1\.< a shorl p" .. isl.'nre in soi ls due 10 breakdown by biological and nonbiolol(il',,1 ,11');r"oIal ioll . Melhyl bromide is readily adsorbe.1 allli metabolized. It is mobile ill
II ... . oil fL< •• "·, ,,11 01 I.."ri,ing by watrr and gaseous diffusion . Chloropicrin adsorbs 0 soi l
parlid,·s. alld is ""bjecl to photodecomposilion .. lor neM the oil . urIIICe.
1\ pp.ndi. B - 10

ApP"ndIX B - 9

.J

5 7

R.«ion 4 fEIS

WilJlife B/f«u: Methyl bromide + chloropicrin i. toxic to microorganisms. inVt'rtehratt·,.
Ii~h. It is moot toxic to mammals by inhalation .
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review. The criteria also included documented ecological effects and t h ~ potential
for bioaccumulation. These criteria a nd the list itself were reviewed by t h.. Federal
Insecticide, Fungicide, Rodenticide Act (FIFRA) Scientific Advisory Panel.

B __.. BeUlA B/f«u: See ApP<'ndix D for detailed human 1"'"lth illfurlllat iull.

Inert Ingredients Listing
for Pesticide Formulations
Inert ingedients in pesticide formulalions are an i~creasingly important issUf·. espel'ially
• hen IIOC1le testing has shown tbat they may have detrimental etrects to the e nvironment.
human healtb, ....d wildlife species. An inert ingredient is defined as any intentionally "dden
ingedient in a pesticide product whicb i nol pesticidally act iv... They may be soh·elll>.
surfact.... ts. emulsifiers, Oow conditioners. and other functional ingredients of Ih .. he rbicid ..
formulation. Comolati.., effecls of the known in~edienls and t he full formulations on I.·t hal.
sublethal, acute, chronic, and indirect effecls to human health and Ihe envi ronment are
m..t;""ly unknown. The inert in~edienls may exerl independent effects or interart sy ner·
gistically .ilh lhe known in~ienls.
Generally, lhese inert ingredients a re proprietary information of the pesticide manufacture r.
The Environmental Protection Ageney's (EPA) toxicological lesls for regislration purpost's
~"., reguJ..r1y concentraled only on Ih a live ingredient of Ihe formulation. ratht' r Ih"n
lhe formulation as a whole. The listi ng of inert ingredi .. nts in calegori ... is an .. fTort to help
provide data wbere unknown chemical combination have no b.... n trsl,ed for t heir .. ffert,
00 human health and Ihe envi ronment .
The Enviruftmen aI Protection Agency (EPA ) has identified about 1.200 inert ingredients
lh t are used in reg; tered pesticides. EPA reviewed the exist ing buman health data on inert
lD~edienls (which indude common carri rs) . exi ting laboratory studies. epidemiological
Ie!
d aclivi y I ru ture relationships. EPA categorized inert ingredients into one of
foor tegorieo:

LuI I - luert Ingredien s of Toxic?logical Concern
LuI . Po enli lIy Toxi. In .. rl In~redienls/ High Priori y For T""' ing
LuC:I In.. rl losredi.. u," of t nknown Toxicily
Luc 4 In .. r In~redien s of Minimal 'oncern
EP

( II.. f'ed<or I Rp~i .. r I

LIST 2 - EPA has fur t her identified about 60 inert ingredients which the Ag.. ncy
believes are potentially toxic and should be assessed for effects of concern . Many of
these inert ingredients are struct urally similar to chemicals known to be toxic; some
have data suggesti ng a basis for concern aboul the loxicity of the chemical. Most of th ..
chemicals on List 2 have been designated for testing t hrough the National Toxicology
Progra m (NTP), the EPA Office of Toxic Substances (OTS) , or other regu latory or
governmental bodies. The FIFRA Scienlific Advisory Panel has also review"d this list .
Because testing is ongoing for most of the chemicals on List 2, it is e xpected to change
periodically. It is the Agency's policy to have all additions, deletions, or changes to
List I or 2 reviewed by the FIFRA Scientific Advisory Panel.

Lue 3 - An inert ingredient was placed on List 3 if there was 110 basis for listing it
on allY of t he other three lists. There are approximately 800 ine rt ingredients in t his
category.
Lue 4 - Inert ingredients were put on List 4 (minimal hazard or risk) if they were gen·
e rally regarded as innocuous. These included ine rl ingredients such as cookie crumbs.
corn cobs, and substances "gene rally recognized as safe (GRAS)" by the FDA (U.S.
Government 21 e FR 182). There a re approximately 300 inert ingredient. in this cat·
egory.
The Forest Service has recommended to its resource managers that they not use products
contailling inert ingredie nts found on Li.t I or List 2. If no produci on List :} or List 4
is available, then use of a nothe r product is allowed, wilh t he understanding that Ihey wi ll
e valuate Ihe risk of t he illert illgredie nt . Otherwise, use of products wit h inert ingredients
fou nd on List I or List 2 will be limi led to stock on hall(1. As additional in formalion becomes
available, the lists wi ll be updated .
The Forest ervi ..., s1Ippli ..d EPA with a list of all formulations of the five peslicides being
conside red for USt· ill th .. region.
Table B· l show. lilt' V,'sticid" . 1IS"" at II ... Lucky Peak Nllfs.. ry 1\long with vari01ls pt"ti·
cidt~ (ormulu,tioll ~ II :;It ,d '''fOrt' anti in f orest St"rvi ct' mlr eries aroulld the country. f\ uy ine rt
ingr..dients f01l1ld '>II EPA List I or List 'I. ar .. ident ified .

7) df' cribes , h.. con truelion of Ih .. four Ii ••• r"lIow :
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Cultural Methods
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Lucky Peak N1II'lIery
Pesticide Formulations and Inerts Information
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Cult ura l cont rols have a limi ted impact on t he soil. Temporary impacts may ocrur from
soil d istu rbing activities such as lift ing duri ng wet soil pe riods. This impad i. reduced by
applicat ions of organic resid ues to increase soil organ ic ma( ter. Cult iva(ors may crea(e an
equi pme n( pan in ( he soi l wh ich will in(erfere wit h water percola(ion and/or roo( pene(rat ion.

N

N

('f!

Tri-( 'on

Jr,2 - :154

Rt-nl"tf'
Bo-nlalf"

Listed
on EPA
List
I - Z·

I'

3:,2-447
:l!.2-:I!'t"-'\ /\

Duvont
Oupnnt.
OIlPOllt

T f"fAA n

:l.r,'l-:I!', i-t\ l\

Uupont

T r ' !II:\11

:1.'>1-' 60

Dupfl nl

Riflo m il
SlIhd .. I" 1E

IOO-i;07
100-6 19

('I JI ,' -(;EI(; Y
(' II\,\ -(:I: IC;"

N

O:\('thll l
f'btr'h,,1 \V-7!',

667 -1 66-1\ ;\

Oi l\ lIInrlll Shl'tlllrof" k'"

r.or.~4- 1

" h"lII"'HI Sh ,,, rodl

I'
N

Impacts of work ing we( soil. can frequen(ly be avoided by wai(ing for soil to d rain and by
stayi ng off we( soils.

"
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N
N

In gene ra l. cul h lra l cont rols will have limited d irect effects to wi ldlife. Some bird nest. could
be des( royed d ur ing t he spring a nd ~a rl y Sl"""w r. In general. most wild life species will
simply move out of (he way when ( h ~ (reM me nt i. star(ed .

N

T he main huma n hea l(h risk from tll~."e me(hods is accide nta l injury from e'luipme nt . muscle
s(rai n. hea( ex hans(ion . and insect bi(es.
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Cu ll ura l con(rol i. Uw use of cer(ain nursery prar( ices (0 ma kr (hr habi(a( I..". fa,·orabl..
for ullwan(ed insecb, weeds, d iseases. a nd animals. or (0 preven(. su ppress. or remove (hem"
Cul( UI"al con( rol. include bo(h ma nua l and mechanical (rea ( me nb. as we ll as such dive rse
treat men(s as water chlorina(ion or pla nt ing density. Unlike biological and che mical me(h·
ods, cu lt ura l con(rols canno( a lways be nea( ly defined. Cul( ural controls could be a practice
which influe nces pests indirec(ly by ac(ing on (he seed ling environmen( or which promo(e crop
growt h (such as bed de nsi(y. irrigation. soil PH. organic amendm<:nb a nd soil drainage). Mechanical and manua l culhlfa l con(rol me(hods ad di redly on (he pesb (c.ai( iva ion. pull ing.
handpicking) . Ot he r con(rol me(hod. a((ack pesb direcUy. Thi. sec(ion discusses cullu ra l
me(hod. now USf' d a( (he Lucky Peak Nursery.

Mechanical Methods

N
N

Mechanical \"...·ding mdhods br~"k down illto three general tractor- mount~'(1 (ypes of d .. vict's:
cultivators; n--·t .1. nail. or rota ry mowe rs; and weed burners.
o

N

Y

y

:< yl,·",.
Xj l" n"

Cultivators
UMl P attern : i\l(ri r ll ltural shovl.'i alld 100.. (Yll!' cu l(ivl\(ors arr no( commonl y u.,·d ill Lllrky

=

ol J,,, ,.,1. Y- I.,fll t,.,1. U= lnrnrrnf\liulI
•• J);ftJrN'III,1 ""I."",nf"k I nuw Ff'r","n tt

{lI rr,." Iy IIIH\Vi\ila"l",

Ap,.".'i.

Pt-'uk NIIr, t·ry.

Mo,'e 0/ Actio n : i\grirul(ural shov!'1 or hot· (Yll" clIl(i v,,(ors work by dmwillg" s("tiollcry
bl;"lt· 1Io,",,· h Iht· soil. or by sti rring hp soil , "rface. This met hod te nd to ill "rr"r!' with
tr"t' rllo' " . .nul dot·s noL work wf'11 for wf'i··ds th3L rcve date from broken root sf ·gment~ .

n·

I~
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Rotary basket or !quit",1 c~e ruhivatonl ust" l11f'tal framec"'S o r fib.-, brlls h{'s gt·;,r-.lrivf' l1

lu

rotate at a speonl ~ater than the t;rounrl • .,.,..rt o[ he trartor.
7trrwe-t VevelaCao.: «ricultural cultivators do no work wpll on w f>t'tl s which n ',I(cTlt' rat t'
~ati\~y from broken root set;ments or rhizomes (ie. crab grass ). or [rom ruo t <ruWII'
till rooted fie. dandelions).
RotMy basket cultivators a.re most useful 011 small weeds in all earl y s lag~ of .1,·wloplIlt'lIt .
Bas
are desit;ned to stir the soil surface; brllsh"" merely hrush or <rrap .. tilt' <urfan·
toproot Wft!d.s.. Tb.is type of ( ul\i,O\tor ('Ioes not dis urb t ree roots. hilt t his IIwali S II i!i~ti .... 00 lar~ deeply rooted weeds.
1tm-ton can "ily dam~ crop t ree species by uprootint; Irees. breaki llt; roots. or ;nj'1r1I1)1;
tree terns near the t;roond. tem form call be adversely alfcrt<...t. ell ry ways for ['111 )\; an'
cre..&ed. and t;roWth may be stunted .

'-

Mowers

Manual Methods
Hand Weeding
Uae Pattern: The nursery uses hand weeding in bed areas.

Application Mellaoda ond Mode 0/ Action: Involves careful removal of the w<'etl plant
by hand , sometimes with the """istane.. of hand· held hoes, cultivators. knives. and clipper..
The weeder must take care not to disturb the desired tree seed lint;s.
Ta",eI Vegetotion : Some weed species can only be removed by hand weeding; some do
poorly with this method . Hand weedint; will bt' most effecti .... on species where the weed top
does not separate from the root when the plalll is pulled. Vet;etatively propat;aling wee(l.
may be spread when live root set;ments are left in the soil. When and if weeds get larg...
hand pulling can be very damagint; to tree seedlint;s in the vicinity of weed roots. Live weed
roots left in the soil may interfere with culling and gradint; tree seedlint;s in preparalion [or
shipment .

Uu: Potu"': Lucky Peak Nursery uses mower ill 1I0n-b"d .reas.
A~1icatioft MdAOfh ond Mode 0/ Adion: Mowers are u eful to kt'f'p w ...·", or 'Irass
in a oon-!M'1'din« condi ion in Are where \.·esetati n i keepin! noxious w('C(L out or wlwre
1I
rep "bl" er... ion will resul from tbe absence o[ Yet;" ation .
Tir~' V"lJf!14,iun: Mow.. r can be u. ed on all bul Ihe most woody weed spt·ci.... such as
black couoowood. or h..r tr.... type w~1 .

Weed Btu'Ders
PaUern: Lllrky P.. ~k NllrSt'ry h
A~ · "'io..

pX p"rimpnt..d wilh wee,l burner .

,.fe/llo.!... o"d Mode

0/ Adion: W......I burners ar.. 11 .. ful in non· ,,,,,"h ..,,
m.. I I>f' pr.. ven I'd from t;oing to . cd bu t he oil canna be dist urbed .
It";o inn .. n....rt..d 0 hold down dll or pr"v.. nl er""ion \Vh .. r.. " hurn.'r har. hf't'll

woo.. ...,...1

p"",
..-f.

J

I

'Ii

,~

.. top ,,..,..... '

'ahOA: /\ny r.... of na""nnhl .. w.... ,L . .. xr .. p I h~f' "' . """d 'OI"rupi .." tw
ffi4'" hod ~h..-.. "d no h... II ,,<I if it WOllif l r n'a .. 8 fin· h ~ZtHti .
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Rodents

Appendix C

Several species
Damage: Field mice occasionally eat sown seed or seed stored at the nursery. Rock chucks
and a rew rabbits rrequent the area around the pesticide storage racility, reeding on cover
crop. and brush species.

Nursery Pests

Management: Mice are trapped in mousetraps. Rock chuck and rabbit populations are
monitored and wben they become too numerous they are shot with small bore weapons.

This appendix is divided into rour sections that correspond to the major categories of nursery
pests: A;:imals; D i _; Insects; and Weeds. This inrormation is provided to help tbe
reader understand the discu ions presented in chapters I through 4. It is not intended to
be .. romp,",te guide to nursery pests, rather it rocuses on major pests round at t he Lucky
Peak
Nursery.

r""""

Diseases
Charcoal Root Rot
Macrophomina phtUleoli
Hosl$: AII conifers and a wide range of herbaceous plants that are often used as cover crops
at the nursery.

Animals

Damage: The fungus invades roots and t he root crown or seedlings, causing stunting, chlorosis, or even tree death in the nursery or when out planted in the field .

Birds

Managemenl: Most cultural and chemical controls are ineffective against Ihe disease as Ihe
rungus produces sclerotia (hard , multicellular resting structures) that can survive many years
in the soil. When discovered over a decade ago at Lucky Peak, the nursery bed was rumigaled
with methyl bromide + chloropicrin, rallowed ror several years. and then subsurrace tilled to
promote drainage. The disease has not re-occurred . but is being monitored .

BI'eWU"s Blackbird, 6.,ha~ </lanoe.phsl ••
M . . . . . Donl, ZuaiJ"", m••,.., .....

Otller iac:ideJllal species
f«: Tile m jor problem Ihal birds cause at Ihe Lucky Peak Forest Nursery is the
ioo of W I> ....,.1. redu ing the numb r or potential seedlings.

Damping-off
number of lad ies to sc re bi rds away are ulilized , with besl results coming
D
, ts t hai bolh so It r nd reduce Ihe number of birds. Dov s a re game
may only be shal in se n nd wilh permil .

nge is lac led w,," of t he Lucky Peak Foresl Nursery.
win er. deer entered t he nu rsery nd red on _d ling•. In tldilion
I~ 'I'" off ..-.,dlin
h d""r nd elk c n Ir mple seedbed nd seedling•.

, I(

Iy

'n'

lIos ls: A wide vMiety or pla nts. including most conir rs.
Damage: Poor grrmi nation or death or seedling. shortly af'er emerg n e. In som year
damping off i ~ COlli ilion I\nd may result in signiR e"nt losse •.

Ik
~i

Pylhium and Fl,sarium spp.

~vPr..

II~' g teo

d

e od ng should
p""nd,

b

c·

dequ Ie to manage deer nd elk prot>I

Managen.."I: Pylhium and Fir~arium are ubiquitous fungi found in oi l or on Ihe seed its If.
Management ron . i ~ l . of uli lizati n of high qualily ee<l ; pre-sowinl! t reatment of soil wilh
rumiganls .,,,h M melhyl bromide + chloropi 'rin or d&Zomel; nd liming of str liRe lion
"",I . owin/( 0" hl\l seed l!erll1i n at~. quickly I\nd uniformly. • . ""dling. rtl mor" u. "plible
prior to ,·" ... rl(.' n ..... When chemical conlrol i. warranted. dren h~ of Ihe fungicide benomy l
may pru w /\1 1 efrective dise e conlrol lIIeMure.
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fusarium Root and Hypocotyl Rots
~.mspp.

HoMs.

~I ... fir.

Storage Molds
Many species
Ho.l8: All seedlin!'; species

spruce, and pines

o.-,c

The fun",s iofects both rools and hypocolyl lissue al Ihe ground lin ... Fusarium
root rot lIQy or may nol resul t in deat h of Ihe seed ling. Fusarium hypoco yl rot involves
iokction and decay of the bypocolyl lissue al Ihe ground line causing Ihe seedling to be
sjrdled and killed .

M•••~mtc''': Fu ..... ium rot can occur even in nurseries Ihat rout inely fumi galt· t heir soil
prior to """ing. Current man.ment consisls of pre-sowing fumigalion wilh mel hyl bromide
+ chloropicrin. or daaomet ...ith foil_up monitoring of beds. If significanl mortali ty is
ooticed , samples are taken and evaluated by eit her Ihe Foresl Pest Management staff in the
Boae Field Office or Oregon State Uni versity. Corvallis. If remedial coolrol measures are
warranted, applications of henomyl will reduce t he fungal po pulalion.

Pbytopbtbora Root Rot

Dama!,;e: Stor,,!,;e molds are caused by a wide variety of soil funlli wbicb enter tbe storage bags
on the rools or foliage of packed seedlings. Storll!';e molds occur sporadically; tbeir occurrence
is very dependent upon environmental conditions before, durinll, and after stor"!';e; Ihe
physiological condition of the seedlings; and tbe abundance of funllal inoculum on Ihe seedling
or in the soil adherin!'; to the roots. Funlli such as Pythium and Phytophthora can infect the
lower stem and roots of stored seedlinlls and cause root death. The fungus Botryti3 cinerea,
causes a gray mold in tbe field . and can infect foliA!';" and stem tissue in stor • • causinll
needle or brancb dealb .
Management: Storage mold problems can be man"!';ed by: minimizin!'; the amounl of soil
and dead folialle which is packed with seedlings; ensuring rapid cooling; maintainin!,; storage
cooler lemperatures around 32 de!';rees Fahrenheil ; checking high-risk lob periodically durin!';
stor"!';e for mold developmenl; and minimizing storage lime for hillh· risk lots.

",.".".",... spp.

Western Gall Rust

HoMs. P rimarily Oougl_fi r and spruce

Endocronarlium (Peridermium) harA:ne'$ii

O'...fC Infeclion by ti Phytopbthora pecies resul ts in decay and loss of roots. Depend·
i g on the degree of infection . seed lings may be killed , sl unted , or show 110 abov.... ground
ymploms. Because the fungus needs high soi l moislure to sporulale and infec . dis.. ase is
common in low. poorly drained areas of Ihe nursery. In Ihe chrooically wei areas up
per
of seedlings may he killed or culled. ormally losses due 10 Ihe fungus are
limited to K tered seedlings throughout Ihe nursery beds.
I Ih .. Lucky Pe k Foresl ursery. Phylopht hora rool rol is main ly a sile
ed di......,. occu rring in poorly drained Areas.
lechanical lechoiqu ..s Ihat improve
r
•
h . t"" in laJlation of subsu rface drainage. wi ll help to manage the di ease.
~,I hese pchDl')u", r.. c08lly. It may be more e08t effeclive 10 permanently fallow
I
wfl r
. or
I... grow I..... u ccp ible Iree . peci ... in Ihe problem re •.
~

ra n of en be Ire ed in he Ii... d with metalaxyl. a systemir
m n gem n indude proper disp08al of dis.. ed seedlill!';s
kI. rI"n"1I: ". tlin!';. uti durin!'; • or ge. All seed lin!';s showing symptom of roo
i . ,Mor"", • loss of roo s) re culled . des royed. and remov d from the lIursery.
....... , .. fum, ed .. illl melhyl bromide + chloropicrin 0 ' dome .

Ho.b: Lodt;epole and ponderosa pines

Damage: Weslern gall rusl infections cause swellings on Ihe branches or siems of nursery
seedlings. When out plan led, Ihese swellings !';row larller. developin!'; into lIalls Ihal can
eventually !';irdle and killihe slem or branch.

Management: The disease is spread from pine 10 pine and has occurred previously in Ihe
sbellerbe ll trees surrounding Ibe nursery. Branch pruning eliminaled Ibe source of infection.
and su bsequenl a nn ual inspections have failed to detect any new infecl ions in eil h r Ibe
sbelte rbelt t rees or sl't!<lIings.

Insects
Armyworms
peeies wilhin Ihe fami ly No luide
110,01.<:

II n"''''ry slock .

Do","!]"
bNS.
p~ftd,x

'.

a

rmywo rm populalions Ru clllate and oc ... ionally reach damll!';i ng oulbr. k nun ...
Durill'; \h~se periods larvae move cross Ihe !';rouud en masse. c nsumin!,; II vellelalion
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witbin their patb . In nuneri"". they ddoliate seedlings and may damage buds. Sp\'NPly dt'foliated seedling:. may die.

pitch nodule. Small stems may be girdled by the larvae or weakened so t hat tops a re broken
by wind .

M•••fom ... t Because of U,.. sporadic nature of armyworm outbreaks. deter ion i
to uccessful conlrol. In
icid"" may be applied as a foliar pray.

Mallagemwt: These pests a re extremely difficult to control. Mechanical control involves
removing la r vae from unde r each new pitch mass bas been recommended . Su rface bole
treatments of liquid insecticides may help prevent attac ks.

he key

Cranberry Girdler Moth

Poplar Borers

CArpolnchia lopiaria

H

Sapenltl ca /carota and ot he r gene ra.

Is. Dougl",,· fir Olnd .pruce.

flosts: Poplars in t he c10ne bank

o.mafC Larvae feed on the lower stem. above and below the ground . and on roots. During
feeding. patches of bark and cortex are removed . often girdling the seedling. The insec t has
occurred rardy at Lucky Peak Foret Nursery. but damage was . igni~can .

M...,.mcrtt: Girdler damaged seedling. are culled during sor ting and packing. When a
pokntiaiJy dam&«;ng number of in ect. are detected early. insecticides should be used to
mini mm dam e.

Damage: The poplar borer, Sa penJa calcarata. "ttack trunks and limbs of re latiVf'ly heallhy
t,ees, whi le some of the olher borers function as seconda ry pes Is lunnding in I rees under
sl ress. Exlensive mining inc, eases the probability of wind breakage and can provide an entry
porI for wood decay fungi.
Managtrnfllt: Heavi ly infested stpms should be removed. Prevention of borer attacks involves
minimizing wounding and stress. alo ng wilh a pplications of insecticides. to prevent borer
entry into tilt' ~tt'rn .

Grasshoppers
any ~ci

H

Weeds

II nursery .1000k.

"'

o.m.,r.

Gr...,.hopp~ r injury <on.i.l. primaril y of defoliation . or deslruction of specific plant
lib- buds or _ .. m li.. u... In I h.. laIN r " . th~ injury rar u Cl",d damage calise.! by
drioIi loon alaM.
I..., of bud. resul • in bo h r;row h 10<\3 and multiple top•• which lower

patu.

.11

Weed Control Methods
'vVf'f'd m;\lH\gt'l'Iwn at. t.h .... Lll f ky Ppak F'o rt'~ t. lIr!wry is t.if'rl'd t.o t.ht' Boi St~ Na iOllal Fon·~t
.. oxiotl. 'vVt"t,rl anti Poisonous Planl. ('ullt.rol Program" Environment.al sst.'!I!unenL (J unt".
19 8). The
a lt.,l1ati Vf' in this document is Intpgraled Pesl Manag"",ent ( IPM ). Un·
d" r th is a lt",n a in'. tMI("1 noxiu"s w....ds would b., trealed using a ledH.iL'al d~c i , ion· mak ing
pro("f' ~ hA..'1t·tl UTI t'f'ollumi r nl and ('('ologifal prind plt·!'I. TreaLrlle nt. tt~c hn i{ltl t·!'I. e!lt.a bli ~ h~1 fur
pl\ch . it " alion. illrl,, " ,' illt"gralion of t h., following conlrol nwlhod •.

",d,·rr.·"

Biological
nd {}torydrt... p

Efff'rt.jyt' hiu l o~il 'a l I"I llI tro l l11t't hutl~ IUt · .K,·u,·rnlly 1IIHWI\i lahlt~ fo r fo nt. ru llin,r; Wt'.'d trt S\t ht'
1,lIl'ky I" 'ak F"rt·" :'I",,,'ry. '1'1... ulI l "~""pt ioll is coll trol uf rllsh sk,·I.· tullw,,·,1 w,t h It,·
II I'W'·" CI,,,,t'I,hm'rl " ,h".,dt" s.. 11 li t 11((' t.hd,t i nrt"'st~ !Ct't'd h.'tul!' prt·vt·n ti nl( {h' Vt' luVl1lt'lIt of viabll'
"Ct '.'f !.

"

0.

to'

.,. I.., ... " I hr m<>4h bo,,, ,n
"-

I.... h ,roo,.1

'In

I 'Il"

0 0"" nrl old Ilrowlh 01 pi ne. t nod ... or whorl- 01
cum.1 Iton of pi <h. The lIl.ecl I hen pup tes wi hill I h~

,,..d.ll (' .5
..J

.:

~p" 'HI i.'(

..l."

('

I
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Chemical

Clovers

Herbidde have ~n u.ed sioce Ih" ou .... ry WM ... lahl i.h('{1. Th .. f"mi,;an l. m.·thyl hromid ..
+ chloropicrin and duome are u.ed p rimarily for dise . .... conlrol: howewr. thpv .1<0 kill
i~ and rn;aDY .....,.j seeds in Ih .. soil. Th .. herbiriclp. glyph"".t .. i, widply ,:«'<1 wh.·"
ry eo. .....,.j coolrol io Ih.. brtl. a"d .Ioog ours",y roadsid ....

Managem ent: Clovers are very difficull 10 conlrol manually becaus siems and leav,," lend
10 separale from rool syslems, leavillg rools in I he ground from which new planls develop.
Also, mechanical cullivalors are inelfecti.... agai nst c1nvers unless I he planls a re quile you ng
and nol deeply rooled . Herbicide. are effecli,.., if welling agenl. are mixed in Ihe lank 10
break down Ihe waxy cuticle on mosl clove, s . bul damage 10 adjacent seedlings may occur
from spray drift .

Trifolium spp.

Cultural
T~

N

"'" ..,....ra! cullural managemenl

ral ..t;i ... for w..ro con rol .1 Ih Lucky P... k for ... 1

~y.

Fillarie
Erodium circuturium

. 00 not Iet.....,.j go 10..,...1. fallow brd or non·seedrd areas . r~ probably I h" harrlest
e.
weed. can grow tip. flower . nd seed quickl y. ""p,,dally during exlend ..d wei
periods. Culli, 101'3 will om ...dical" large d.... p-rool ..d w.....1 . They 01".1 be plowed or
pulr...!.

10 man

. 00 not ..... I11f'Cnaniral me hod on w..ro whkh propagal......g... li,... ly. fillari ... pu .. la" .. .
re .. xa'npl .... TAp roo. are difficult 0 brin g up rompleldy "ncl
both ~r Ii,... rom rjtmenl.
roo crown will r... proul .

:oome gJ ~. and clow-,.

0'

• , ' ual.....,.j ronlrol", n ..1ff'Cli,... nlt' hod of conlrolling windblown w.....1 _f'{'{I. if I h..
Wfttb a ... 1',,1...., ... ,Iy 10 "void dam"".. 0 ......dli"g rool • . M.n" I ronl,o l i. ort .. n diffir" lt
d I. l ' Ih.. moo ~ 'P"D.i ... t 'm of ........ '"'' rol.

Manageme nt: This w..ro can be coni rolled by mechanical. manual. or chemical method if
soi l condilion. are moisl . Rools do nol come oul or dry soil easily. Cultivalion may spread
Ihis w..ro as rool crowns lefl behind will sproul .

Grasses
Many Species
Manage mfl,l: Gra."p. are difficu ll becau_ individual plan I. are . mall. .cal\ered . and numerous. Given Ih..,.,· r"clo," . mechnnical cuilivalion would seem ideal for conlrolling gras e• .
However. many gra.."S... produce run ll"rs. propagaling vegelali .... ly. which neees itale. a fol·
lowup . Iep of eilh.'r manual or herbicide wee.ling. Pulling large gr, • clump. r an uprool
nearby s....dlin p .

Kochia

Problem Weeds

Kochio . pp .

... I" ...1 h..low 0 h.. , ......,1. 1'0 occur I III .. Luck P.."k f or...
,I(.. ment d""" "0 P' en
-i(l;nific nl probl .. m... h,' Ii-led

n

Mallage "', III: Kuch". i. mool ~ oi ly fOnlroll.·d by mechanical culli
conI rolled by

111 . .... , •• 1 or

h.. ,birid .. techlli'lu

lion. but it al u """ be

.

Lamb quart r
('h,noIlfH1u,m f.lbN'"

n",

t

,p'ot;ni ",I fld .. n only t... pull<"<1 wh .. " wr . Hown...
I p roo . Itlf'rll ninl c,,1 iv ion i flO Iway... ff.., i... . "
pi n .........10" from ,It-foli ...1 I P '00 crowns.
I w......lin/l may
po ... m..n wi h ht-rbirid ... i... If... li . II" d"""'gp 0
.... ,nd
y .,.."" from 1" y drif .

( 'II__ ~ ...... to .... liIy

•1 I'

~,. .. Ipn

MO llogrl,.,"'·
w,,·t! IS "(Loll y 1',,1I"d II,allllRlly alltl ra il bl' Ilwchallimlly r "l liva"'d in
nun hrrl t,rt·~ )t Itt" .\I'''4~ IL duf''C nu~ prupl\~I' Lf" Vt'_,·\aLivt>ly. L nab qUl\rtf"r rt*~ lJo"d Wt'tI Lu
,put Lr,.~,t ")f'lIt Wit II llt' rlHndf·~ .

' "U

j

I~)

"~ ion
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Thistles

Pigweed

Cirsium .pp.

Amaran th .... rdrojlcz rLc

Management: Pigwf'ef! i. ras ily pull,." manually and ,·a n hr nll'r hauirall y n ,l iv"L.·d iu f" IIow
Ii Id• . IL , ""pond .." II Lo . poL Lr.. aLonr n , of Ioprbici.lc• .

Thistles a re difficult to control. Being rhi zotomous, they spread vegetatively Lhrough un·
derground roots. Thus mechanical control methods, like culLivation a nd ha nd weeding, are
ineffective as a control measure. Herbi cide applications are Lhe mosL effective means of
controlling t histles.

Purslane
P" rlrdllca o/ern rra
~'G'UJg' m t,.t. Pu rslane ca n or i\ pro l.l t'Ol if a bund a nt lu;o("allst> Ilt'it.hr r uwr hani ra l o r ma nu a l
cont rol works well. Plant pa rts left hr hin(1 aftrr wl'('ding f'an takr root and I'rodll n -' a 11('\\'
w=I. Thr "crd d""" r... pond wel l 0 ' 1'0 rraL m.... L' wiLIo Iorrl,if i"r• .

Russian Thistle
.wo/" /cali
," "nagtmrnl: Ru. ~ ian t hi!" If' or t ll rnhlrwrt·d is rOlllflionl y fOllTlt! aroulld tll(' 1I11rst·ry. np~ pitf,
iu 10000a i wid prp3,1 prN'pnf"(' i n Ul l-w ma nalt;l-d fai rl y wrll wi Lh Tl lPd Hl ni rft l r uiti vatiu ll and
man"al wcrdin,;.

Shepard's Pur e
C.p. ,.lIa 6.r,. " -po...' or••
A' ,.naf, m, nl: J\ rornrrtnn ra rly " 1)r i l1~ w(",d . "I l lt'pa rrl '~ pur!"t"' i!'l m(~t rr"r1 i ly f"l m t rollt 'd I.y
O'W"f'hilnin,1 n lJtivallnll

k I tonw d
(7onn J"lIn Jonrr.

",."",rmrnl·

rill " ,,"'<IUtl'" w.,.-.I i .. I ~ L ma na~f'rI 'I ~i n~ tilt' hio lo~ira l ront rnl uf i lll ill!'f,.·t .
m .... ~,.. tha ,1,,"r·IH .... Iff .n·d·.. hf'a,J .. an.1 kt·... ~ t il ... wf·t,d fr om '-1 (' vf'lolJj ll ~ vj "hl., ~t " ·' 1. It
rAn ,,1'Wl tK" ronlroll,., hi IIMIIII ,,1 wr f·,l ill,lP;: .
A

pott d knapw d
(~,,.lll.".

mnr,,/n Ir

""'''f,m' fYI
tfw "nr"'-'"

"I ',I' ,
I'"

nuXtoll'll W f'f"rl

ron rullt',i

at

or r ,. " al.(Jn~ rOi\fI~ iflt'!fl l and 0 ht" r dry arra.... .!Jllrruun di ng
tllf' nllr. f'ry hy manual wN·d ing.
pP-'nd.a C:·
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Appendix D
Human Health
Risk Assessment

APPENDIX D

HUMAN HEALTH RISK ASSESSMENT
FOR THE USE OF PESTICIDES
IN THE LUCKY PEAK NURSERY
IN USDA FOREST SERVICE INTERMOUNTAIN REGION

AUlUSt 1991

Prepared for the USDA Forest ervice
under contract number 53· 3187-<).30
LABAT-ANDER ON Incorporated
2200 larendon Boulevard
Arlinl!ton. Virginia 2220 I
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Hazard ANJ/ysis requires gathering information to determine the toxic properties of
eacb
ticide. Human bazard levels are derived primarily from the results of
labora ory studies on animals. such as rats. mice. and rabbits: they are supplemented
with information from buman poisoning incidents. field studies of other organism~.
loIld data on chemical structure.
ExpoSIiU Analysis involves estimating single and mulu ple exposures to persons
pcxentially exposed to the pesticides and determining the doses likely to result from
those estimated ex urcs.

Rid: ANJ/ysis requires comparing the hazard information witb the dose estimates to

predict the potential for heall effects to individuals under the conditions of
exposure.

Figure 0- 1-1 illu traleS the relationships among these three components. This risk assessment
also identifies uncertainties. socb as data gaps where scientific studies are unavailable. and
describes how those unce rtainties were dealt with to produce the analysis res ults. The
cfucussion thaI foUows briefly describes bow eacb component in the structure was addressed
in this risk assessment

Exposure Analysis

Hazard Analysis
- Idenlily what kind 01 hulth e"ecll
hl"e been obse r"ed In laboratory
Iludle. and at what le"ell 01 e.posure

• Identlly people e.po.ed

- Identify Iny health ellectl thaI ha"e
been obser"ed In humanl

• Eltlmlte how much each Indl"ldual
would recel"e by elch e.polure
roule Ullng both typical and
e.lreme Icenarlos

• Idenlily routel of e.polure

-Determine lowe.t no-obler"ede llect leyels (NOELS), If pOSSible ,
for general Iystemlc ellecll and
reproductive IdeYelopmentl1 ellecll

• Calculale dOles 10 members of
the public and workerl

• Determine whether the pesticide
potentilily Clusel Clncer or
mutltlons
- Iden tify dala ga ps In toxicity
Inlormlt ion

lbe bantd involved in using eacb pesticide was determined from extensive literature searches
summMized in background statements prepared on the pesticides for the Fores t Service
(USDA 19 : USDA 19 6: USDA 1987) and from updated information obtained for this risk
assessment In addition. all available relevant data submitted 10 the Environmental Protection
Agency in suppon of the relistration of these pesticides were reviewed. These background
statements and studies were re..;ewed 10 obtain toxicity reference levels: in particular. rat oral
Ln." s (median IeJlal doses. or the amount of a substance that would kill 5(1 percent of a
b
tory teSi porulation). systemic and reproductive NOEL's (no-observed-effect levels. or
the hilllesl do<e ,.ven durin, I laboraloty study II which no adverse effects were observed).
and da about cancer attd muta,eniciry. Where scientifIC uncertainty ex ists for a particular
ptWcIde on a peciflC toxic effect- for example. mutagenicity-the basis for the uncertainty
is .dentiflCd. For the purpose, of tltd risk assess ment I conclusion is drawn aboul whether
the chemICal m.,hl c use the effect based on all pertinenl Ivailable data. For example.
JClCntiflC u ertalnty a
t lhe re ults of cancer tudies on ,Iypho Ie I nd methyl brom ide is
d
d. Cancer potency valuu derived from laboratory animal tumor d ta were computed
for the pabC.de. thai h ve pr uced my indication of carcinogenicity. The hazard analysis
" disc\med .n Seeb n 0-2.
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uslnl pesticides in the nursery. it was necessary 10
ursery u s pesticides. Principal pects of

Risk Analysis
- Compare doses 10 NOELs and d iscuss problblil ly of Idyer ..
eflecls for typ lcII, I . ' rlme , Ind Iccld l nt IClnlrlol
- Conduct enllysls lor Cl nClr rllk

figure 0 . )-1. Components of Ihe RJsk Assessment Proass

a1yu the way the Lucky Pe
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nutlery operations that affect doe potential levels of pesticide exposure were identified.
including hum:lll activities in or near treated areas. application methods. application rates. the
size :IIId configuration of sprayed areas. and standard safety practices.
T
hum:lll populations are potentially affected lly nursery pesticide use. The fltst group at
risIr. includes members of the public who live or work near the nursery and who may come
in COOtlet with off·site drift during application: may hllve contact with contaminated
domestic animals: or may consume contaminated "'a~r. vegetables. domestic animals. or
wildlife. In this risIr. analysis. any effects on wildlife. are considered only as they affect
hum-an consumers of that wildlife. not as they may affect the animals' health and survi val.
The second group at risIr. consists of the nursery workers who apply the pesticides (the
ders. and traCtor drivers) a ld the nursery personnel whose tasks bring them into
d' t
tlet with the treated seedlings and soil (those who inventory seedling~ ; weed
seedling beds: lift. son. and pack seedlings for shipment: and ourplant seedlings). During
fum i, tion operations. Wp lifters are also potentially exposed to pesticides.
In
txposure analysis. potential exposures and resultant dose estimates were made for
routi ne rypical and elltteme application operations. Potential doses from accidents were also
estimated.
Several sources were used to determine exposures :IIId resultant doses to the populations at
risIr.. Studies investigating pesticide concentrations in the urine samples of agricultural field
ken were reviewed. and those findings were applied to this analysis. In some cases.
uposures of and doses to the public were extrapolated from worker data 10 analyze realistic
and extremely unlikely health effeclS. In other cases. possible drn;es to members of the public
were cakulated ased on typical and extreme pesticide drift rates. dermal exposure and
'on rates. and food intake rates. u ing rypical and e~treme assumptions about the
environmcnttl contamination level

Pelting a ;at or dog wilh pesticide residues on ilS fur
In the scenarios In which drifl distance plays a faclor (in the vegetable garden and direcl
dermal exposure scenarios). two potential distances from the nursery were examined-25 and
100 feel.
Routine doses were also estimated for the following workers:
Mixerlloader/applicalOrs using traclor-drlven or hand-held equipment
Weeders
Inventory personnel
Lifters. sorter/packers. and tree planters
Fumigators
Tarp lifters
The possibiliry of error exists with all human activities. so it is possible that during routine
nursery operations. accidents may expose workers and persons on-site to unusually IUgh levels
of pesticides. However. since public access is limited and no aerial spraying is done. risks to
the general public from these possible accidents is considered to be very small. To examine
potential health effects. the following accident situations were analyzed:
Spill of pesticide concentrate on a workers skin
Direct accidental spraying of a worker

n po lie health effects. poten tial doses were estimated for nearby residenlS assumed
e_po<cd 10 the pesticide IS • re ult of routine activities through one of e following

unn, a g;udcn vecetable c

taminated with drift re idues

unn, beef from c ttle Illat had Crazed in nearby p

Premature reentry of a worker into a treated area
Inhalation exposure of workers or members of the public from an accidental
fumigant release from a tom tarp or broken hose

lUres

Risk Analysis
E lin, a rabbil or a crouse thaI h d been dermally exposed in a tre ted seedling bed
Onn '"I w

r from

Onn n,

r conta min ted with drift re /d\JC3

DI~(\

source th I received runoff

dermal uposure from pesticide drift

Human health risks from the nursery operations were evalu ted by comparing the e timated
doses to the public and workers from herbicide and fungicide use to the laboratory-determ ined
toxicity levels. The toxicity levels are desc ribed in the hazard analy is. while the doses were
calculated for ro utine and acc idental exposure scenarios in the exposure analy is. The risks
of lhreshold e ffec ts were evaluated in terms of a marain of safery (MOS). which is the ratio
of the do<e e<bmaled in the expo ure analysis to the no-observed-cffect level (NOEL). Risk
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increases as the estimated d05C approaches the laboratory toxicity level : that is. as the margin
of safety gets smaller. In the case of fumigants . es timated exposures were compared with
Id limit values (TLV ·s). which are safe exposure levels for continuous exposure in the
lace.

The ri.sIt of a pesticide causing cancer was evaluated differently . It was assumed that a
pesticide that may cause cancer has some chance of causing it at any dosage level. Animal
studie.s were used to determine how this risk changes with differences in exposure ; then the
Iabora 'Y data were adjusted to reflect the lower dose ranges. larger size. and longer life span
of humans. Cancer risk was calculated for various categories of people that may be exposed
to the pesticides. ba.~d 011 an estimated average daily exposure over a 70-year lifetime.
The ri.sIt of heritable mutations was qualitatively evaluated. based on available test data on
bacteria. yeasts. plants. mammalian cells in culture. and whole animals: but it was not
quantified as the risIc of cancer was. Rather. a judgment was made about the pesticide' s
pocential for causing genetic mutations in humans at the dose levels likely to result from
nurscty applications: also. where appropriate. that risk was compared with the pesticide' s
cancer risIc.
Cumulative risks were addressed for the cancer-causing potential from lifetime doses of a
pesticide and for other possible health effects from pesticide accumulation in the body. caused
by repeated exposures. The risk of synergistic effects is discussed. using available evidence
of y enhanced toxic ity in m;xtunes of two or more of the pesticides. The risk to sensitive
individllals is also di ussed qualitatively in terms of a sens itive individual ' s likelihood of

exposure.

0-1 -6
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SECTION 0-2
HAZARD ANALYSIS

INTRODUCTION

This section presents the results of the hazard analysis--a review of available toxicological
information on the pesticides proposed for use at the Lucky Peak Nursery in the U.S. Forest
Service Inte rmountain Region. "The ftrst section describes the sources of toxicity information
used in the analysis. "The second section deftnes laboratory testing terminology. subsequently
used in describing each pesticide's toxic properties. "The third section summarizes each
pesti"cide's toxic properties. in terms of the effects seen in humans and in laboratory animal
studies of local and systemic toxicity. reproductive and de velopmental toxicity.
carcinogenicity. mutagenicity. neurotoxicity. and immunotoxicity.

HAZARD ANALYSIS TERMINOLOGY
Because of the obvious limir~tions to chemical testing on humans. most judgments about the
potential hazards of pesticides to humans are based on the results of toxicity tests on
laboratory animals. These toxicity test results are supplemented by information about actual
human poisoning incidents and the effects on human popUlations when they are available.
The discussion of laboratory toxicity testing that foUows is extracted primarily from W.J.
Hayes (1982); Klaassen et aI. (1986); and Lu (1985).
Toxicity tests are design~d to measure speciftc toxic endpoints. such as fatality or cancer. and
toxicity reference levels, such as a no-observed-effect level (NOEL) in animals exposed to the
chemicals. Toxicity tests vary according to the test species used, the endpoint (effect of
concern). the test duration, the route of administration and the dose levels. The dosing
schedule. number of test groups. and number of animals per group also vary from one test 10
another. but the tests are always designed to ensure statistically signiftcant results.

SOURCES OF TOXICITY INFORMA TJON

Test AnimJJl Species

Much of the data on pesticide toxicity have been generated to comply with the Federal
Insecticide. Funpcide. and Rodenticide Act (FlFRA). as amended (7 U.S.c. 136 et seq.).
which establWles procedures for gistering. classifying. and regulating all pesticides. The
Environmental Protection Agenej (EPA) is responsible for iniplementing AFRA. EPA's
guicbnce documents for the regisuation or reregistration of a pesticide. which include
information submitted by pesticide manufacturers for compliance with FlFRA data
requirements. are avaiJable through EPA's Freedom of Information Offiee or the National
Technical Information Service. From the series of studies submitted for registration. EPA
c piles toxicity levels and related information in summary tables called "tox one-liners:
hie" are available through EPA's Freedom of Information Offtce. EPA has compiled and
made IV ilable "science chapters" that detail the studies submitted for AFRA registration of a
pesticide_ including EPA ' re.iewand determination of the adequacy and validity of each
study. 0 studies EPA considers invalid were used in the risk assessment In addition.
EPA's Intelfllted Risk Information System (IRIS). an on-line data base. provides toxicity
study dala on many chemicals.

Laboratory test animals function as models of the likely effects of a chemical in humans.
Ideally. the test animal should metabolize the chemical compound as a human would and
should have the same susceptible organ systems. On a body weight basis. humans are
generally more susceptible than animals to chemicals, probably by an approximate factor of
10 (Klaassen et aI . 1986). The results of animal tests are extrapolated to humans by adjusting
for differences in body weight and body surface area (as related to metabolic rate). A1~ough
no single test species has proven ideal, a number of species have proven to be reliable
indicators for cenain types of toxicity tests. routes of administration. and types of chemicals:
in particular. rats. mice. rabbits, hamsters. guinea pigs. dogs, and monkeys. Rats and mice
are most commonly used for toxicity testing because of the low cost. relative ease of
handling. documentation of genetic background. documentation of susceptibility to disease.
and relatively shon life span of 2 to 3 years (ENVIRON Corp. 1985).

A latle body of additional toxicity information exists in the open literature. A number of
c p ,;-zed literature data b ses were searched. inc ludinl Aaricola. Agrochemicals
Handboo . B,oSlS Prev",w • Chemical Carcinolenesis Research and Information System,
Ern
. Hazardou' SUbSIaDCe 0 ta Bank. and Medline. to locate the most current toxicity
in
lion on the pesticides.
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Endpoint Determination
The objective of most toxicity testing is to estimate threshold levels. For a speciftc toxic
endpoint. the threshold level is the dose level at which the test animal ftrst experiences the
toxic effect. The threshold dose wiU vary arnong tested species and among individuals within
species. Examples of toxic effects include pathologic injury to body tissue ; a body
dysfunction. such as respiratory failure : or another toxic endpoint. suc h as binh defects. It is
not possible to determine threshold dose levels precisely: however. a NOEL indicates the dose
at which there is no statisticaUy or biologically signiftcant increase in the frequency or
severi ty of an ad verse effeci in individuals in an exposed group, when compared with
individuals in an appropriate control group. The next higher dose level is the lowest effect
leve l (LEL) at which adverse effects are observed. The true threshold dose level for the
panicular ani mal species in a study Hes between the NOEL and the LEL
0-2-2

Chemicals are generally considered to have no threshold level for inducing cancer or for
causing genetic mutation. Thus. these toxic end points m y occur (with a cenain lev 1 ~ ,
probability) even in the presence of extremely small quan tities of the substances.
DaTIIIio"

of Tozki17 Tots

Tbe duration of toxicity 1eSts range s from single-dose or shon -term acute and subacute tests
through longer subchronic studies to chronic studies that may last til lifetime of an animal .
Acute toxicity Studies involve ad inistering a single dose to each member of a test group
(either at one time or in a cumulative series over a period of les.< than 24 hours). Subacute.
subchronic. and chronic studies are used to determine the effects of multiple doses. Subacute
toxicity studies involve repeated exposure to a chemical for I month or less. Subchronic
toxicity Studies generally last from I to 3 months. and chronic studies last for more than 3
months.

Types

of Toxicity Examintd in This Risk Assessment

Toxicity to Huf!Ulns
The effects on humans of exposure to chemicals in the environment can be derived from the
reporu of observations of exposed people (human poisoning incidents). experimental studies
in humans. or from epidemiologic III studies of exposed human populations.

Obsuvarions of Exposuu Incidents
Information un a pesticide' s effects on humans can be obtained from the repons of adverse
reactions in people exposed to the chemical during normal applications or reenuy to a treated
area. in suicide attempts. and in repons of accidents involving exposure to pesticides. Often.
only qualitative information is available on these types of incidents.

Laboratory Srudits in Humans
For assessing hazards from pesticides. the routes of administration in laboratory tests that
reflect the likely types of pesticide exposures to humans include dermal (applied to the skin).

inhalation (through exposure to vapors or aerosol particles). and oral by dietary (in food or
_ter) or gavage (forced into the stomach through tubing). Other administration routes used
in toxicity tests include subcutaneous (injected under the skin). intraperitoneal (injected into
the abdominal cavity). and intravenous (injected into a vein). Selection of the route of
adminislJUtion of a particular test material is based on the probable route of human er. posure.
Oral. dermal. and inhalation doses most nearly duplicate the likely routes of exposure for
humans. Subcutaneous_ intraperitoneaJ. and intravenous doses are used in testing drugs. but
are not widely used in pesticide toxicity testing because they bypass the test animal's natural
proc.ective mechanisms.

Because of obvious limitations. little quantifiable information is available on the toxic effects
of chemicals in humans. Available data often include the results of dermatologic or exposure
testing. although occasionally studies of low-level dosing of human volunteers by oral or
other routes may have been conducted.

Epidtmiology Srudits
Epidemiology studies are conducted to investigate the causes of disease in specified human
populations by examining relationships between the incidences of particular disease types and
factors associated with the disease. such as uses of panicular substances in the workplace.
One such association is the incidence of severlll types of cancer among agricultural worke rs
who use various pesticides.

Don iAYtls
A dme i expre$SCd ,'-' milligrams of a chemical per ltilogram of body weight (mglkg) of the
~ animal. in p ru per million (ppm) in the animal 's diet. or in milligrams per liter (mgIL)
In the &1t wt the animal breathes or in the water that it drinks. In chronic studies. the test
Jub1w1ce " ,enerally adminis tered in the diet with specified amounts in pans per million.
Tbe
wei,ht of the test animal Over the test period is used to conven pans per million
I
diet to millil ram< of a chemical per kilosram of body weisht per day (m&lk&lday) for
utrapol lion to human. In most chronic toxicity studies. at least three dosing levels are
used. In addition to • zero-dose. or conuol group. In ,enerlll. the conuol ,roup receives only
the vehic le (for example. w ter or saline) used in ad ministeri ns the test material. In. dietary
study. the :<al feed would serve as the vehicle.

0-2-3

The National Cancer Institute has conducted studies that show fewer farmers die from cancer
than would be expected based on the cancer death rate in the general U.S. population.
However. farmers have a higher risk of developing lym phatic and blood-related cancers.
including leukemia and cancers of the prostate. skin. and stomach than the general population.
possibly due to differences in lifestyle (Blair 1982: Blair e! III . 1985: Blair and Thomas 1979:
Blair and White 1981 . 1985: Cantor 1982: Cantor and Blair 1984: Weininger et aI. 1987). In
the United State.•. farme rs have a much lower rate of lung cancer than the geneml population.
primarily because of their lower smoking rate (l:llair 1982). However. a companion study of
pesticide-exposed male agricultural worke!'s in the German Democratic Republic (Banhel
1981) found that they had a significantly higher mortality rate from lung cancer than the
general population. Although no si ngle agricu ltural fac tor has been 3S>ociated consistently
with an increa.-ed rate of a specific type of cancer. correlations with insecticide and herbicide
use have been noted in a number of cases (Blair and White 1985: Cantor 1982: Cantor and
Blair 19H-I. Cantor et 01. 1985).

0-2-4

In a study of li~n5<'d pesticide applicators in Florida. excessive deaths were observed for
leukemia and cancers of the brain and lungs (Blair et aI. 1983). The incidence of lung cance r
rose in correlation with the number of years licen5<'d (Blair et aI. 1983). In contrast. other
studies have found Iinle or no correlation between cancer incidence and pesticide U5<' (Blair
and Thomas 1979: Blair and White 198 1).

'The EPA oral reference dose (RID) is an estimate of the highest possible daily dose of a
chemical that will pose no appreciable risk of deleterious effects to a human during his or her
lifetime (EPA. 1989). 'The uncenainty of the estimate would span perhaps an order of
magnitude. 'The reference dose is selected using the lowest systemic NOEL from the most
relevanl species and study. In most cases. existing information on toxicity in humans is
insufficient. SO data obtained from laboratory animal studies on the most relevant species are
~ 10 determine the reference dose. In the absence of data on the most clearly re levant
species. a study usi ng the most sensitive species (the species that exhibited the lowest NOEL)
is selected for U5<' in reference dose determination. This NOEL is divided by an uncenainty
fxtor. usually 100. consisting of a factor of 10 to allow for the variation of response within
the human population. For studies conducted in laboratory animals. a factor of 10 is used to
allow for extrapolation to humans. Additional uncenainty factors may be applied to account
for extrapolation from a shorter term study. overall inadequacy of data. or failure to determine
a no-effect level.
'The reference dose value provides a U5<'ful point from which to evaluate the potential effects
of a chemical at other doses. Doses that are less than or equal to the reference dose are not
liltely to be associated with health risks. In some cases. the NOEL used to establish the
reference dose is neither the systemic or reproducuve NOEL used in this risk assessment
bee U5<' a lower systemic or reproductive NOEL was fo und in the literature. In all cases.
however. the corre ponding NOEL used in this risk assessment is equal to or lower than the
OEL U5<'d in reference dose determination. If an EPA reference dose has been determined .
it is presented in the Toxicity 10 Humons discussion for each pesticide.
'There are p;uallel, between EPA 's deri vation of an RID and the methodology used to
de1ermine marJin. of 'afety in this risk. assessment. Further detail is presented in Section 0-4
of this appendit.

c-raJ nd

y lemic Toxicity

'The type.. of toXICity grou ped under this heading in the risk assess ment include those that are
rved In the acute through chronic tests that are not aimed at determining a specific toxic
end 'n Cwch < reproductive toxicity or carcinogenicity). Dermal. eye. and inhalation
IClly aI
are Inc luded in this section.
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Acute and Subaculf Toxicity Studits
Acute toxicity studies are used primarily to determine the toxicity reference level. known as
the median lethal dose (LOlO). which is the dose that kills 50 percent of the test animals
within 14 days of administering a substance. The lower the LOla' the greater the toxicity of
the chemical. Toxic symptoms displayed by the animals are recorded thsoughout the study.
and tissues and organs are examined for abnormalities at the end of the test. Rats and mic~
are most commonly used to determine oral L0la·s. The LOla ranges and toxicity categories
used in this risk assessment are those of the EPA classification system. using rat oral L0la·s.
as shown in Table 0·2·1 (adapted from Maxwell 1982. as cited in Walstad and Oost 1984).
If it is likely that dermal or inhalation exposure may occur. acute toxicity testing using these
routes of exposure is also performed. Rabbits are most often used to determine dermal
L0la·s. For the inhalation route. an LCla (median lethal concentration) is determined from
continuous exposure for 4 to 24 hours.
Subacute toxicity studies include dermal irritation and sensitization tests and eye irritation
tests-usually conducted with rabbits. Subacute studies also include daily dosing of
laboratory animals for up to I month to further define short·term effects.

Subchronic and Chronic Toxicity Studits
Longer term studies are designed to charact.erize the dose· response relationship resulting from
repeated exposure to a compound. A NOEL is usually determined that can be used in >cuing
acceptable intake levels for humans. If a chemical produces effects at the lowest dose tested
. a study. the NOEL must be at some lower dose. If the chemical produces no effects. even
al the highest dose tested . the NOEL is equal to or greater than that dose. Another toxic
endpoint of interest is the LEL. the lowest dose producing adverse effects. All other things
being equal . the greater the duration of the study from which the NOEL is derived. the more
reliable the resulting value for estimating effects in humans. Subchronic studies provide
information on systemic effects. cumulative toxicity. the latency period (the time between
exposure and manifestation of a toxic effect). the reversibility of toxic effects. and appropriate
dose ranges to be used in chronic tests. Chronic tests indicate the possible impacts on the
pathology and physiology of cells. tissues. organs. and organ sysl' ms that may result from
long· term. low· leve l exposures to a chemical . The adverse effects in chronic and subchronic
tests may include overt clinical signs of toxicity. reduced food consumption. abnormal body
weight change. abnormal clinical hematology or chemistry, or visible or microscopic
abnormalities in the tissue of the test organism . Chronic studies in rats or mice that continue
for longer periods of time. usually about 2 years, may also be used to determine the potential
for a c hem ical to cause an oncogenic response in test animals.
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Cholinesttrase Inhibition

Acute Toxicity Classification and Acute Toxicities
or tbe Nursery Pesticides and Other Chemicals

Toxicity
Category'

Oral LD50
lor Rats
(mglkg)

Pesticide or
Other Chemical

IV. Very slight

5,000 - 50,000
30,000
13,700
>12,500
>1 0,000
>5,000
>5,000

Sugar
Ethyl alcohol
DCPA
Benomyl
Naproparnide
Oxyflourfen

m.

Equivalent
Human Dose

Slight (caution)
Glyphosate
Table salt
Bleach
As pirin, vitam in B,
Metalaxyl

11, Moderate (warningl
Dazomet
Methyl bromide
Caffeine
DDT

500 - 5,000
4,320
3,750
2,000
1,700
669

I oz.- I Dint

50-500
320
214
200
100

I tsp.-I oz.

~
50
37.5

Severe (danger-ooisonl
I icotine
Chloropicrin

"Cate,oricl. ~i,nal worth. and LD,. r nies are based on a classification
for I belin, pe~cide ..
teC: Maxwell 19 2 (as cited in Wah tad and

Do t 1984).
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Several organophosphate and carbamate pesticides inhibit cholinesterase activity. Although
cholinesterase inhibition affects the nervous system. it will be discussed under the Gmeral
and Systemic Toxicity section for each applicable pesticide rather than the Neurotoxicity
section because cholinesterase inhibition is usually observed at dose levels that are low
compared to the doses at which other adverse health effects are noted. Therefore.
cholinesterase inhibition is often used to set the systemic NOEL used in the quantitative risk
assessment The foUowing paragraphs provide some background information on this toxic
endpoint. The discussion is drawn from Smith (1987). Cranmer (1986), and Murphy (1980.
as cited in Klaassen et al. 1986).
Exposure to organophosphates (such as malathion. acephate. and chlorpyrifos) or carbamates
(such as carbaryl and benomyl) results in the inhibition of cholinesterase (ChE) enzyme
activity. specifically. of acetylated ChE (acetylcholinesierase). Acetylcholinesterase is
responsible for the breakdown of acetylcholine. a neurotransmitter that permits the
transmission of nerve impulses across the nerve synapse. Inhibition of acetylcholinesterase
results in accumulation of acetylcholine and the continual transmission of nerve impulses.
The extent of inhibition of ChE caused by a given dose of pesticide is usually expressed as a
percentage--either a percentage of normal activity or a percentage reduction compared with
normal activity .
Orgar,ophosphates and carbarnates differ in some areas related to ChE inhibition .
Organophosphates exhibit an irreversible pesticide-enzyme binding reaction. resulting in ChE
inhibition for longe r periods than those resulting from carbarnates at a given dose level. This
also allows the effects to accumulate. so that a sequence of low doses of an organophosphate
can produce the same effect as a single higher dose. In contrast the carbarnylated ChE
enzyme. formed from the reaction of ChE with carbamate pesticides. is d"stabilized through
biochemical processes in the body. producing ChE inhibition that reverses relatively rapidly.
AI!>o. whereas organophosphate chemicals generally are metabolized in part to more active
ChE inhibitors (for example. malathion to malaoxon). carbarnates appear to function directly
as inhibitors.
The toxic effects of ChE inhibition at low doses in humans include localized effects. such as
nosebleed. blurred vision. and bronchial constriction; and systemic effects, such as nausea.
sweating. dizziness. and muscular weakness. Effects of higher doses include irregular
heartbeat elevated blood pressure. cramps, and convulsions. In genera.! . ChE inhibition up to
40 percent (40'percent reduction in activity) in laboratory anima.!s and humans is tolerated
well and may produce transitory. less severe symptoms. Clinically significant inhibition is
considered a ChE depression of 20 percent or more compared with pretreatment values for
plasma. erythrocyte. and brai n ChE activities. Inhibition of ChE activity above 50 percent
can lead to more severe. prolonged symptoms and. in an extreme case. death. When a fatal
dose of ClrganClphosphate or carbarnate has been received withClut em rgency treatment
(generall y by administering the antidote atropine). death usua.! ly occurs within 24 hours.
D-2-8

RepnJductin and Dndopmenllll Toxicity Studies
Reproduction ludies an: conducled 10 delermine Ihe effecl of a cl.emical on reproduclive
success. as indicaled by fenilily (production of germ cell~). {eloloxicily (direcl loxicily 10 Ihe
developing felUS). malemal loxicily. and ~urvival and weighl of offspring. Reproduction
studies an: most often multi-genc:ntional : thaI is. they continue l!\rough two or three
generations of tre3led animal Both male and female animals. usually rats. an: exposed 10
the chemical beginning shonly ar.,r we.,ning (30 10 40 days of age) and continuing w ough
breeding. ge~tation. and lactation. The offspring then receive Ihe chemical in their reed unlil
they an: about 140 days old_ al which time they are bred 10 produce another generation. The
percentage of females thaI conceive. number of full -lerm preg ancies. liller size. number or
still irths. ,md number of live births are recorded. Viabilily counts and pup weights are
noted_ Indexes an: scored for gestation. viabilily. and surv ival w ough lactalion. During
necropsy and his lopathology examinations. special allention is given 10 effects on
reproductive organs.

De elopmentaJ tudies (also called Ie' Jlogenicily studies) an: used 10 delermine the polenlial
of a chemical 10 cause malformatior.s in an embryo or a developing felus belween the time of
conception and binh. For these IeSl';. a compound is adminislered 10 gestational female
animals. usuall y ral. or rabbits. during Ihe fltSl trimesler: and the feluses are delivered by
cesarean section I day before lhe estimaled delivery dale. The number of live. dead. and
resorbed feluse and keletal and tissue abnonnaliti.s an: observed.
Other reproduc ti ve lOXicily sludies may involve adminislering Ihe le~t compound during onl y
one breeding and gestational cycle i'lSle3d of over two or three generations. or may be
designed 10 ev.Ju.le perin.taI and postnatal IOxicily.
Carcinogenicity

tudies

lNsc, ;prinn
C:m:inorenlclly .Iud,e ore " <cd 10 delerm ine the polenti.1 for a compound 10 elicil a
camnoge nac re.pon<c hI c!\ronic sludie. that delermine its ability 10 cause malig nant
(cancerou ) Of benig n (noncancerous) lumors when admi nislered over an animal's lifetime.
T~ an, I n rm.lly cond ueled wilh rats or mice for approltimalely 2 yeOfS and oflen is
com lned with . chrOniC oral toxicily tud y. Several dose levels are used. with the highesl
<et t the maximum lole raled do!IC . ... e' l blished from preliminllty studies. A control group
.. odman. tered lhe vehicle (Ihe liquid or food with which the te. 1 pesticide is given) alone.

significance of observed results. Klaassen el al. (1986) lisled four Iypes of responses Ihal
have generally been accepled as evidence of induction of tumors:
I.

2.
3.
4.

The presence of Iypes of lumors nol seen in controls
An increase in the incidence of the tumor types occurring in controls
The development of tumors eorlier than in controls
An increa.<ed multiplicily of tumors

Some chemicals thaI elicil one or more of these responses may not be primllty c:m:inogens.
that is. IUm or-ind~cers on their own. bUI may be enhancers or promoters. However. a
carcinogenicity evaluation remains appropriale. because they may contribute 10 an increase in
cancer incidence.

Canu, Pouncy Valu,
The cancer polency value (also called the cancer slope factor) of a chemical represents the
increase in likelihood of gening a tumor over a lifetime from a unit increase (I mglkglday) in
the dose of the chemical. The curve relating dose 10 cancer probability approximates a
straighl line in the low-dose region . The slope of Ihe curve in this region represe nts the
cancer potency. This risk assessment takes a conservative approach by assuming that any
dose of a carcinogen. no maner how small. has some probability of causing cancer. That is.
there is no threshold or no·effect level for Cancer.
Various models are used to extrapolate from the higil doses used in animal sludies to the
lower doses thaI humans an: likely to receive. This is an area of scientific controversy in
cancer risk assessment. Several models. including the WeibuU and multistage model . have
been in general use for extrapolating cancer data to assess human risk (Klaassen et al. 1986).
The one· hit model uses a leasl. squares regre ion procedure to derive an exponential dose ·risk
relationship. giving a very conservative estimale of cancer polency. When available. cancer
potency values thaI EPA has calClllaled were used in this analysis. Cancer potency values
calculaled specifica.lly for this analysis used either the one-hit model or the multistage model.
Calculation of Ihese cancer potency values. based on tumor data in lab studies. included
multiplying by Ihe cube rool of the ratio of the weight of an average adult human
(70 Itilograms) 10 an adult rat or mouse. as appropriale. According 10 Ihe Office of Science
and Technology Policy (OSTP 1985). this extrapolation procedure. although commonly used.
may not be warranted and may lead 10 an excessively conservative assessment. However. the
procedure has been recommended by EPA and the Safe Drinking Waler Commillee of the
National Academy of Sciences (Thomas 1986).
Mutagenicity Assays

Beeau.<c rumn' m~y lUi <c in Ic..<t animal. for re son. unrclaled 10 admi nistralion of lhe IeSI
p"und ,,"ra,raul an' Iy~. ore ppl icd 10 the tumor incidence results 10 delermine the
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Mutagenici lY "" ay are used to determine a chemlcal' s bility 10 cause physi al change
(mutalion, ) an Ihe b ic genetic material deoxyribonucleic cid (DNA). e pecially chanae in
the germ ce ll . thaI could affect an embryo' s viability or lead 10 congenital anomalies.
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According to Lu ( 1985). the true effects of any additional mutagen in the environment may
only be mani~ cd after a lapse of several generations. Mutagenicity data on a chemical all'Cl
help in evaluating carcinogenic potential. because most mutagens have been found to be
carcinogens and the sequence of cellular e vents that lead to carcinogenesis may be initiated
by a mutage.nic occum:nce.

Other tests useful for detecting gene mutations are the fruit fly sex-linked recessive lethal test.
which measures the frequency of lethal mutations: the mouse specific locus test. which
detects mutagenicity in germ cells in vivo: and mammalian somatic cell assays in vilro using
mouse lymphoma ceUs. human Iymphoblasts. and Chinese hamster ovary cells to detect
forward and reverse mutations.

11Ic species used in these tests range from simple organisms (such as the bacteria SalmontUa.
E.scIt"icltia. and StrtptoMYc~s: the mold As~rgillus : the yeast Saccltaromycts: and the fruit
fly Drosopltila). to more advanced organisms. including mammals such as mice and rats.
TesIS may be conducted in vivo (within the body of the living organism) or in vitro (in cells
in a culture medium). 11Icre are three main categories of mutagenicity assays: (I) tests for
de1ecting gene mutations. (2) tests for detecting chromosomal aberrations. and (3) tests for
delleCling 0 A repair and recombination.

Assay., for Chromosomal Abtrralions

A.mJ)\J for
11Ic 0

add; .

o
o

G~nt

Muratien

molecule consists of a coded series of linked base pairs. Gene mutations involve
or deletions of these base pairs. or substitution of a wrong base pair in cellular

Chromosomal abelTations are structural changes in chromosomes or changes in the number of
chromosomes. Examples of tests that detect chromosomal aberrations are in vilro mammalian
cytogenetic assays and in vivo rodent bone marrow micronucleus or metaphase analyses. The
dominant lethal test in rodents. which determines lethal damage to germ cells. and the
heritable translocation test in mice. which detects the heritability of chromosomal damage. are
imponant tests performed with live animals. Fruit flies and other insects also are used to
detect heritable chromosomal effects in vivo.

Assays for DNA Rtpair and Recombinalion

A molecule
When thi occurs. the amino acid sequence of a protein that is coded by the
A may be altered: a new amino acid may be insettr:d: or a shottr:ned protein may be
fonned-these changes can. in tum. affect the biological properties of the protein. Tests used
to detect aene mutations include microbial assays. involving prokaryotic microorganisms
( II as b3cleria and cyanobacteria that lack a nucleus separated from the cytoplasm by a
membrane) and eukaryotic microorganisms (organisms with a well· defmed nucleus enclosed
in a rnem~ne. such as yeasts. other fungi. and mammals).

The existence of DNA damage caused by mutagens is detected by biologic processes. such as
o A binding or DNA repair and recombination. that occur after DNA damage. Tesl~ < r
such processes use bacteria . yeast. and mammalian cells in vitro. with and without metabolic
activation. For example. many tests use unscheduled DNA synthesis to indicate that DNA
repair is occurring in human cells in vitro. Mitotic recombination and gene conversion assays
indicate DNA damage in yeast. and the sister chromatid exchange assay indicates DNA
damage in mouse lymphoma cells. Chinese hamster ovary cells. and human lymphocytes.

/11 vitro microbial tests in prokaryotic organisms are designed to detect reverse mutations (a
IIQt1t gene that undergoc mutation back to the wild type or mo t common genetic make· up
the pecie ) and. to a limited extent. forward mutations (3 wild-type gene that undergocs
u . ). For example. the Ames te.H measures the degree of reversion of histidine·
dependent mutiUlt ce II, of the bacleria Sa/mont/la typltimurium back to the wild genotype that
dependent on h, idine in the cul ture medium. Many chemical mutagens do not dis play
n propenlC unle~ they have been metabolized by biological enzymes. such as those
In the 10 r of mammal,
Therefore. many in vitro tests include 3 bioactivation system.
well as lover mocro<omal homoa nale (S9 fraction) from rats or other animals. to activate
n.

Neurotoxicity Studies

y ' a test cond\Jc:ted to delect muta,enic effects in a mi roorganism .
num. by injcrtinll i Intn the peritoneal cavity. circulatory system. or te tes of
Iy a m u'C )
allow for bettoer en" ironment for bioactivation of the mutagen
<hem ..: I being
d is abo admini5tered to the host animal. After a few hours.
col c d and examined for sl,ns of mutagenicity.
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Some chemicals may have adverse effects on the nervous syste m. Types of neurotoxicity
include neuronopathy. axonopathy. effects on myelin. or effects on the neural vascular system .
Neuronopathy include. anoxic and hypoglycemic conditions in the neurons. direct effects on
the ce ll body of a neuron . and effects on the dendrites of a neuron.
Axonopathy is toxici ty to the long axon of a neuron. Neurofilaments that are manufactured in
the ce ll body and normally transported along the axon may instead accumulate in the
proxima l axon . cau<ing it to enlarge and the distal axon to atrophy. Delayed neuropathy .
mainly manifested 3< muscle paralysis. is caused by organophosphorus compounds. such as
tri·,,· c resyl ph o.~ phate and ome organophosphate insecticides. Polyneuropathy is manifested
by axo nal neurnfi lament prcoliferation. Agents such a.~ tetrodotoxin may lead to blockage of
impulse c(,"ducti"n. Exposure to agents such II! botulinu toxin. tetanus toxin . carbon
disulfide. DDT. and dieldrin may cause blockage of synaptic tran mi ion.
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Effects on myelin include demyelination resulting from injury to myelinating cells. such 3.'
Schwa,m cells and oligodendrocytes. or direct injury to the myelin sheath. generally as a
result of disruption of the membrane structure .
Effects on the neurul vascular system are usually marked by edema. either within the neuron
or outside of it.
Cholinesterase inhibition is a neurotoxic effect. However. because it is generully observed at
doses lower than other types of adverse effects that organophosphate or carbamate exposure
may cause. it was discussed previous ly in a separate section. In the hazard analysis
summaries of the pesticides' toxicity. cholinesterase inhibition is generully reponed with
IC'nerul and systemic effects. because it is often the toxic endpoint that results in the lowest
systemic NOEL
Several test procedures have been developed to detect neurotoxic effects. Neurologic
examinations to help identify the site of adverse effects can be performed in animals or
humans. 'The examinations include evaluating responses to sound and light stimuli. testing
renexe.s. observing gait abnormalities. observing spasticity or tremor. and examining muscles
for atrophy. weakness. or fasciculation. Morphologic examinations are pathologic
observations of abnormaJities or lesions. Delayed neurotoxicity testing involves a single
administr.ltion of a chemicaJ to hens. which are readil y susceptible to this type of
neurotoxicity. followed by examination 8 to 10 days later for signs of distal axonopathy.
Electrophysiologic examinations include measurements of conduction velocities and action
potentiaJs. electromyography. and electroencephaJography. BiochemicaJ examinations can
indicate damage to or changes in the enzyme systems in neuronal glucose metabolism. the ion
transport sy tems. protein synthesis. neuronaJ biochemical composition. and neu rotransmitter
levels and binding sites. 'n vitro testing on cultured nerve cells can include
electrophy iologic . morphologic. or biochemical examinations. Behaviorul studies look for
changes in conditioned or unconditioned responses in the belief that behavioral changes are a
ubtle 3nd sensitive indicalor of neurotoxicity.
Immunotoxidty

tudies

In leneraJ. four type' of adverse effects on the immune system are possible as a result of
ClpDSure to chemical ub<tances: immunosuppression. uncontrolled proliferation (leukemia
d lymphoma) . • lteration of host defe nse mechanisms against pathogens and neopla..<ms. and
al!ern Of autoimmunity. A< stated by Klaassen et 31. (1986).

by which toxicants are immunoaJterative can be determined : functionaJ
3.<sessment or enumeration of leukocytes can be e3.<ily achieved using a smaJl
volume of blood or lymphoid tissue : and finaJly . observations obtained in
experimentaJ animaJs can be conflfTlled in humans using leukocytes obtained by
minimaJly invasive methods (i.e .. venipuncture).
Many tests are available that incorporate Of are targeted primarily at an assessment of the
effects of chemicals on the immune system. They include immunocompetence tests in v;vo.
cell·mediated immunity assays ;n v;vo or ;n v;lro. the plar:ue assay to evaluate humoraJ
immunity in v;vo. macrophage and bone marrow assays. hematology profiles. c1inicaJ
chemistry tests. serum protein studies. organ weight observations. and the histOlogy of
immune·related organs.
Allergic hypersensitivity is a particular form of immune system response to a foreign
substance . Allergic hypersensitive reactions may be immediate. such as in anaphylactic
reactions to insect bites or penicillin injections; or they may be delayed. as in the case of
positive responses to tuberculin tests or contact dermatitis caused by poison ivy. Severe.
immediate anaphylactic reactions. which can be fatal if not treated promptly. are antigen·
antibody reactions that produce sensitivity in individuals only when the compound is a large.
complex organic molecule. The delayed aJlergic hypersensitive reactions usually are directed
against whole foreign cells (bacteria. viruses. fungi) but, as in contact dermatitis. may be
induced by lower· molecular· weight substances. such as the catechols of poison ivy. cosmetic
drugs. or antibiotics. Benzocaine. neomycin. formaldehyde . nickel. chromium. and thiram are
all known to produce these reactions (Marzulli and Maibach 1983).

Data Gaps
Data gaps are listed at the end of each pesticide's toxicity summary. Table 0 -2-2
summarizes the data gaps for aJl of the pesticides used in the Intermountain Region. Risk
assessment data gaps are those areas covered in this hazard analysis for which little or no
information was available on a particular aspect of a pesticide's toxicity. These data gaps
may affect the ability to quantify risk from a pesticide. if they are in the areas of
generaVsystemic toxicity. reproductive/developmental toxicity. or carcinoge nicity. While still
allowi ng a quantitative risk assessment. data gaps in other areas limit the full characterization
of a pesticide's effects. Where no data are available on a particular toxicity endpoint. the risk
assessment. to be conservative . concludes that the compound may cause that effect.

It is becoming increa.<ingly apparent that the immune system represents an
important target organ for tudying the toxicology of chemicaJ exposure for the
foil ing reasons: immunocompetent cells require continued proliferati on and
differentiation for self· renewaJ and are us sens itive to agents that affect cell
prohfcr.tonn: ,he cellular and molecula.r biology of the immune system is better
under<t .. 1d ,han in many other target ofgan systems. and thus the mechanism(s)
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Data Gaps in Toxicity

Pesticide

esting for the

Chronicl
subchronic
Effect~

Herbicides
OCPA
Glyphosate
Napropamide
Oxyfluorfen
0,

,

N

I -"

u ky Peak Nursery Pesticides

Teratology Oncogenicity
Reproducti on
Effects

Mutagenic ity'
CA
DNA
Mut

Immunotoxicity

x

.b

x

X
X
X

X

Fungicides
Benomyl
MetaJaxyl
Fumigants
Chloropicrin
Dazomet
Methyl bromide

Neurotoxicity

X
X

X

X

X

X

X

'Mut=gene mutation; CA:chromosomai aberrations: DNA=primary DNA damage
, ... "= sufficient data; "X"=data gap
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X

X

X
X

the increase in likelihood of getting a tumor over a lifetime from a unit increase (I
mglkglday) in the dose of the chemical .

HERBICIDE HAZARD ANALYSES
DCPA

Mutagenicity
Toxicity to Humans
Tusing ( 1963. as cited in rA 1988a) reported that oral administration of 25 or 50 mg
(approximately 0.36 or 0.71 mglkg) of tJ.e herbicide DCPA to human volunteers did not cause
any adverse affects on blood chemistry. urine analysis. liver. or kid ne ys. A human reference
dose for chronic oral exposure was established at 0.5 mglkglday. based on a cltronic rat
feeding study with a NOEL of 50 mglkglday (EPA I 989a). An uncenainty factor of 100 was
applied to allow for interspecies extrapolation and intraspecies variation.

DCPA had no mutagenic activity. with or without metabolic activation. in Salmonella assays.
in vivo cytogenetic tests. in DNA repair tests. or in dominant lethal tests (USDA 1987). A
medium containing DCPA was fed to Oregon.R wild·type fruit flies (Drosophila
me/anogas"r) and induced no mutations (Paradi and Lovenyak 1981. as cited in USDA
1987). Thus. there is no evidence at this time to suggest that DCPA is mutagenic.
Neurotoxicity

General and Systematic Toxicity

No information was available on which to evaluate DCPA's neurotoxic potential.

A cu'~

Immunotoxicity

and

Subacu'~

Toxiciry

DCPA can be classified as a very slightly toxic herbicide. based on an LD", of greater than
12.500 mglkg in rats (EPA 1988a).

DCPA was negative for dermal sensitization in guinea pigs (EPA 1988a).
Data Caps

Subchronic and Chronic Toxicity
There are no data available on neurotoxicity of DCPA.
A 2-year rat study resulted in a NOEL of 50 mglkglday. with increased kidney weights (in
males) and adrenal·to· body weight ratios (in females) at the lowest effect level of 500
mglkglday (EPA I989b). The NOEL of 50 mglkglday was used in this risk assessment. A
9O-day oral toxicity study with rats resulted in a NOEL of 500 mglkglday (EPA 1989b). A
2·year oral toxicity study with dogs resulted in a NOEL of 250 mglkglday (EPA 1989b).
Reproductive and Developmental Toxicity
A teratology stud y with rats did nO! result in any adverse effects to mothers or offspring at
100 mglkglday (the highest dose tested) (EPA I989b). This NOEL of 100 mglkglday was
used in this risk a,<cssment.
Carcinogenicity
There is no eVIdence that DCPA is carci nogenic. EPA has not classified the carcinogenic
potential of DC PA at this time . Chronic feeding studies (2-year) with dogs and rats revealed
00 carcinogenIc effecl.'; at the highest doses tested (EPA 1988b). However. because of the
carcioogenicllY of the impurity hexachlorobenzene (HCB ). present in DCPA (see the
Huoch/,.rn,.,,, ,tn~ discuMion below). an asseMment of cancer risk is undertaken in this
analy,, ' The cancer potency of DCPA was calculated to be 0.005 1 per mglkglday. based on
a cancer p" tency of 0.03 mglkglday for hexachlorobenzene. The cancer potency represents

0-2- 16

DCPA Contaminants

Huachlorobenune
Hexachlorobenzene (HCB) is a contaminant in DCPA and may constitute up to 0.3 percent of
the formulaticm. Cases of human HCB poisoning reveal that severe skin disorders and
fatalities resulted from chronic ingestion of 50 to 200 mglday and that HCB may be detected
in the blood following long-term or intensive occupational exposure (USDA 1987). HCB
admini .• tered to hamsters througho ~! their life span produced significant increases in total
tumors. thyroid tum ors. and liver tumors (Cabral et aI. 1977). The carcinogenic relationship
wa.' confirmed in Cabral et aI. (1979). when mice developed a significant incidence of liver
tumors after dosing with HCB in a chronic study.

2.J.7.8- TCDD
TCDD (2.3.7.8· telrac hlorodibenzo-p-dioxin) is an extremely toxic chemical that is known to
be carci noge nic. teratogenic. fetotoxic. and acnegenic (EPA 1988b). EPA (l988b) describes
this dioxi n cnntaminant as being present in technical DCPA at concentrations of up to 0.27
ppb and .'late' that the oncogenic risk associated with 2.3.7.8-TCDD is equal to or less than I
x 10" . Ba>cu pn the EPA evaluation and the fact that technical DCPA. contai ning this dioxin
contaminant. wa' used in the chronic feeding studies to determine DCPA 's cancer potency
0 -2- 17

vaJue. it is concluded that the cancer risk from DCPA evaluated in this risk 3.~sessment
for the 2.3.7.8·TCDD risk. No sep3!'Jte risk 3.=ssment for 2.3.7.8·TCDD has been
completed.
3CcounL~

pups (immature rats). Teratology studies resulted in NOEL's of 1.000 mglkg/day in rats and
175 mglkg/day in rabbits (EPA I 989a).
Cardnogenicity

GIRI"osllt~

Toxicjty to Humans
According to EPA (198/1). the herbicide glyphosate was evaluated for acute irritation.
cumulative irritation. phOloirritation (irritation due to the presence of the chemical and light).
and allergic and photoallergic (allergic reaction due to the presence of the chemical and light)
contact potential in 346 volun~ers. It was less irritating than a standard liquid dishwash.ing
detergent and a general a11·purpose cleaner. There was no evidence of the induction of
photoirritation or of allergic or photoallergic contact dennatitis. A reference dose for chronic
oral exposure was established at 0. 1 mglkg/day. based on a three-generation rat reproduction
study with a NOEL of 10 mglkg/day and an applied uncertainty factor of 100 to allow for
interspecies exuapolation and inuaspecies variation (EPA 1989b).

General and Systemic Toxicity

A 26-month rat-feeding study found no oncogenic effects at doses up to 31 mglkg/day (EPA
1984). However. the maximum tolerated dose may not have been reached in this study.
Benign kidney tumors (renal tubular adenomas) were reported at the highest dose level
(30.000 ppm) in a 2-year mouse-feeding study: however. the findings were cquivocal (EPA
1986). The EPA Science Advisory Panel reviewcd all relevant data. concluded that the
oncogenic potential of glyphosate could not be detennined from existing data. and proposed
that the study be repeated to clarify these equivocal findings (EPA 1986). In view of the
uncertainty regarding the carcinogenicity of glyphosate. a cancer risk analysis was conducted
in this risk assessment.
A carcinogenic niuogen derivative of glyphosate. N-niuosoglyphosate (NNG). is not
considered a potential human hazard here because NNG is not likely to fonn in soils at the
application rates used in the nurseries. Details concerning NNG are presented in the
Supplemmllo Ihe Environmmlal Impacl SlaltmmlS on Manag~mmt of Co~ling V~g~lalion
(DOl 1986).

Acult and Subacult Toxiciry
Gly ~ hosate's

Glyphosatc can be classified as a Slightly toxic chemical based on an oral LD", of 4.320
mglkg in rats (EPA 1984).

cancer potency was based on the rate of kidney tumor fonnation in male mice
in the feeding stud y as reported by EPA (1985). The upper limit of the 95-percent confidence
level of the cancer potency of glyphosate calculated from the kidney tumor data was
2.4 x 10" per mglkg/day.

Subchronic and Chmnic Toxicity
A 26-month oral toxicity study with rats resulted in a NOEL of 31 mglkg/day. the highest
dose testcd (EPA 1984). This is the systemic NOEL used in this risk assessment.

The Science Advisory Panel of EPA considers glyphosate to be in Class D. meaning that
there is inadequate evidence to draw any conclusions regarding carcinogenicity. However.
EPA's Health Effects Division considers glyphosate to be in Class C. a possible human
carcinogen (EPA I 989b).

9O-day oral toxicity study in mice res ultcd in a NOEL of 10.000 ppm (1.200 mglkg/day).
with reduccd body weight gain at the lowest effect level of 50.000 ppm (6.000 mglkg/day)
(EPA 1'184).

Mutagenicity

A chronic ora) toxicity study in dogs revealcd no effects at 20 mglkg/day. and decreased
.bwlute and relative pituitary weights at the lowest effect level of 100 mglkg/day (EPA
19893).

Glyphosate W3.' nOl mutage nic in mic robial assays for gene mutation. chromosomal
abe rrations. and prim ary DNA damage. It was also not mutagenic in mammalian cell assay
systems both in vilm and in vivo (EPA 1986). There is no evidence to indicate that
glyphosate is mutagenic

Reproductive and Developmental Toxidty

Neurotoxicity

A three·generauon reproduction study with rats resulted in a NOEL of 10 mglkg/day (EPA
19 93 ). whIc h" the reproductive NOEL for &Iyphosate in this risk assessment. At the lowest
effect levd of ' 0 mglkg/day. increased incidence of renal tubular dilation was observed in

No infonn.tion
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avai lable on glyphosate 's neurotoxic potential.
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InununoCoxidty

Cardnogenicity

Maib:x:h (1 976) ev:uuated glyphosate for skin sensitization in 204 ad ult human voluntee rs.
o sensitization was induced in any of the volunteers.

Available information indicates that napropamide is not carcinogenic. Chronic feeding studies
using rats and mice revealed no oncogenic effects (EPA 1984). EPA (1989) has not classified
the oncogenic potential of napropamide at this time.

o.ta Gaps

Mutagenicity
Available long-term rodent feeding studies that evaluated glyphosate's oncogenic pmential
gave equivocal results. No information was available on glyphosate 's neurotoxicity.

Toxicity to Humam
o data are available on the toxicity of the herbidde napropamide in humans. Based on a
three-generation rat reproduction study. EPA (1989) established a human reference dose ( RID )
of 0. 10 mglkg/day. This RfD was estimated from a NOEL of 30 mglkg/day. with an
uncertainty factor of 300 to 2ccount for interspecies exuapolation. inuaspecies variation. and
the lack of a chronic feeding study in a second species.

Five bacterial mutagenicity tests evaluated by EPA (1984) had negative results for point
mut.ltion and primary DNA damage. Stauffer Chemical Company (1984) conducted various
mutagenicity \ests that corroborate these negative results. Chromosome aberration testing in
mouse lymphoma ceUs. a mouse micronucleus test. a human fibroblast DNA test. and a
microbial assay using four suains of the same bacteria were all negative. One multiple
endpoint test on mouse lymphoma cells gave a positive result The weight of evidence from
these tests suggests that napropamide is not mutagenic.

Neurotoxicity
No data are available on the neurotoxic effects of napropamide.

c-r.J and Systemic Toxicity

Immunotoxicity

A cur~

No data are available on the immunotoxic effects of ~apropamide .

and SubocN" Toxicity

Based on an LD.. greater than 5.000 mglkg. napropamide can be classified as a very slightly
toxic herbicide (EPA 1984).

No information was available on the toxicity of napropamide to humans and the neurotoxic or
immunotoxic pote ntial.

Chrollic and Subchronic Toxicity
The lowes! 5y temic NOEL reported for napropamide is 25 mglkg/day. based on a 91 -day rat
feeding study. III which dec reased uterine weights were noted at the LEL of 50 mglkg/day
(EPA 1984). Chronic 2-year feeding studies of both rats and mice yielded systemic NOEL's
of 30 mglkgld.y ,n both cases: at the LEL's of 100 mglkglday. body weight inhibition w..~
noItd (EPA 1984) A systemic OEL of 25 mglkglday was used is this risk assessment.

Rcprod

Data Gaps

the a nd Oe" elopmentaJ Toxldty

A OEL of 10 mglkglday w ..~ lhe leve l reported for the fetotoxic and maternal loxic NOEls
In a three-gener.t,on <Iudy of rats: at the LEL of 100 mglkglday. maternal and fetal decreased
eil/lt , ,n w,", ob<erved (EPA 1984). There were no teratogenic effects reponed for
rcratolollY "ud,e' at the highest doses tested in two mammalian spec ies (200 mglkglday.
ra II. and J II4', mglkglday. rat) (EPA 1984). Maternal and fetotoxic NOEL's for a rabbit
lerat Ion ludy were both 10 mglk&ld y (EPA 1985). A re productive/developmental NOEL
of HI m g/J~y was used in this risk assess ment
0-2-20

Oxyfluflrf'tI
Toxicity to Humans
No data regarding human toxicity from the herbicide oxyfluorfen are available in the current
literature. A human reference dose for chronic oral exposure was established at 0.003
mg/kglday. based on a chronic leeding/oncogenicity study with mice that re~ulted in .11 NOEL
of 0.3 mglkg/day . An uncenainty factor of 100 was applied to account for onterspecles
e. u apolation and inu"<pec ies variation (EPA 1989a).

Aru" and Subocut' Toxicity
B.... d on an LD,n grealer than 5.000 mglkg in rats (USDA 1987). oxyfluorfen can be
cia .ified ..' J \ery <lightl y toxic chemical .
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Subchronic and Chronic Toxicity
A OEL of 0.3 mglkglday res ul ted from a 20-month oncogenici ty study with mice. with
increased liver weigh t and abnorm al gross and histopathological fi nd ings in the liver at the
lowest ef, ect level of 3 mglkglday (Rohm and Haas 1977 . as ci ted in EPA 1989b). The
OEL of 0.3 mglkglday was used in th is risk assessment.
A 2-ye3t oeal toxicity study with dogs re vealed a NOEL of 2.5 mglkglday. Findi ngs at the
lowest effect leve l of 15 mglkglday included increased liver we ight. elevated levels of liver
enzymes. and histopathological c hanges in the liver (EPA I 989b). A 2-ye3t feed ingl
oncogenicity s rudy with rats resulted in a NOEL of 2 mglkglday. with histopathological
changes observed in the liver at the lowest effect level of 30 mglkglda y (EPA 1939b).

Reproductin and Developmental Todcity
A three -generation re production stud y with rats res ulted in a NOEL of 0.5 mglkglday (EPA
19 9b) and is the reproduc ti ve NOEL used in th is risk assessment. A teratology s tudy with
rats resulted in a NOE L of 100 mglkglday. with fetotoxic effecl< o bserved at the lowest e ffect
level of LOOO mglkglday (EPA 19 9b). A teratology stu y with rabbits resulted in a
fetotoxic and mate rnal NOEL of 10 mglkglday (EPA 1989b). Maternal toxicity was observed
at .tllt lowe.<l effect level of 30 mglkglday. and included anorexia and decreased body weight
gam. FetotoxlC effec ~ at 30 mglkglday included fused sterne brae (a variation in bone
formation ) in the offspring .

Carcinogenicity
A chronictudy in which ox yfluorfen was fed to rats fo r 2 ye3ts revealed no oncogenic
potential (EPA 19 I. A 20-month mo use-feedi ng study gave eq uivocal results (EPA 1988).
Oncogenic and chronic <ludies of perchloroethylene (PeE). a contaminant of oxyfl uorfen.
have ,"own mued re ull<' Two of the negative tests. a mouse skin bioassay and a 12-month
rat-feeding 'rudy. were criticized by EPA for lack of st:.tistical validi ty and a maximum
thre.<hold. re'pecllvely A rat embryo cell tes t and a 9O-week mouse study gave statistica Uy
"gnmcant p""uve re ults. Mice exposed to very high doses of PeE give n intermitte ntly for
50 .. eeL< (3.90() mglkglweek) and 62 weeks (3.m mg/kglweek) showed clllt:inogenic effeel'
(N10 H 19 1>. :. clled In HSDB 19 6).
ThO'", analy I • <urne' th t oxyfluorfen. as used . is clllt:inogenic bec use of tilt PeE
Impunry pre<ent EPA h c1:a.\Sified oxyfl uorfen into atcgory C. meaning that it is a
po< I Ie hum"n "Olt<lnogen (EPA 19 93).
lilt c;oncer p"ten.y of ox yfluorfen w s calculated from the tumor data from , rudie< with
PCE. Ol Co n .. mlnJO t of oxyOuorfen. PeE dministered by gavage in a 9O-weck mouse study
Indueell J " .. " ",.Illy Ignificanl number of Iltpatocellular clllt:inom in both <exes of mice
I I . JnJ h l ~h - II,,<c levels (
I 1977. as cited in EPA 1981). These rum or data. used by
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EPA to assess Ihe cancer potency of oxyfluorfen because of its PeE contaminant. were used
in this ris k assessment. The cancer potency represents the increase in likelihood of getting a
tumor over a lifetime from a unit increase (I mg/kglday) in the dose of the chemical. The
cancer potency calculated at the upper limit of the 95-percent confidence interval was 3.41 x
10" per mg/kglday for PeE. This value was multiplied by 0.0002 to correct for the fraction
of PeE in Goal® (an oxyfluorfen formulation). and by 4 .25 to correct for the fraction of
oxyfluorfen in Goal . This gives a cancer potency for oxyfluorfen of 2.93 x 10" per
mglkglday.
Mutagenicity
Mu tagenicity assays have been performed with technical oxyfluorfen (analytical Goal of
approximately 99 percent pure oxyfluorfen). with technical Goal (designated RH -2915. of
approximately 72-percent oxyfluorfen purity). and with the polar fraction of technical Goal .
The polar fraction contains concentrated quantities of the impurities found in technical Goal
that are believed to influence the mutagenic response obser;ed in the positive assays with
tec hn ical Goal (EPA 1981 ). According to EPA (1988). a bacterial Ames test. a rat
cytogeniciry assay. and a bacterial host-mediated assay with technical oxyfluorfen were
negati ve for mutagenicity. Several studies were reported in EPA (1981 ). An assay with
mouse lymphoma ceUs dosed with analytical Goal was negative. Technical Goal was
mutage nic in a fo rward mu tation assay with mouse lymphoma cells. but it producerJ no
ge notoxic effects in a rat cytogeniciry assay. Positive res ults were determined in one of two
Sa/mont lla microsome assays with tec hnical Goal. The polar fraction of tec hnical Goal
produced positi ve resul ts in the same Sa/mon t /fa assay. both with and without S9 acti vation.
Assays fo r unsched uled DNA synthesis with tec hnical Goal and with its polar frac tion were
both negative.
PeE is a contaminant of tec hn ical Goal (72 percent pure oxyfl uorfen) and mu t be con idered
in evaluating the mutagenic potential of oxyfluorfe n. Bacte rial assay of PeE gave positive
res ults in four out of eight tests (EPA 198 1). One of the stud ies compared purified PeE and
technical PeE and determi ned that the latte r caused point mutations in Sa/montlla whereas
the former did nol.
EPA ( 198 I) concluded that funher tudy is required to define the mutagenicities of technical
and analytical grade. of oxyfluorfen and PeE. Thu. the eVIdence to date indicates that
technical oxyflu orfen may be a po ible human mutagen. due to the pre ence of PeE.
euroloxicity
o informatiun wa.< ava.ilable on oxyfluorfen 's

neu roto~ic
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potential .

A 2·year rat study produced no ad verse systemic effects at 125 mgl1cglday. the highest dose
tested (EPA 1987a).
o studies were available on which to base an evaluation of Ihe immunOloxic propenies of
ox yfluorfen.

o.ta Gaps
o infonnation was available on oxyfluorfen 's poten tial for toxicity in humans. neurotoxici ty.
immunocoxicity. The carcirmgenicity information for oxyfl uorfe n and the impuri ty PeE
was inconclusive. However. because PeE has demonstrated oncogenic effeclS in some
srudies. oxyfluorfen is considered carci nogenic in lhis risk assessment to be conservati ve.

Reproductive and Developmental Toxicity
A three· gene ration reproduction study wilh rats resulted in a NOEL of 5 mgl1cglday (EPA
1987a). Dec reased pup we ights were observed at the lowest effect level of 25 mgl1cglday.
This re produc ti ve NOEL of 5 mgl1cglday was used in this risk analysis.

OJ"

FUNGIC IDE HAZARD ANALYSES

A rat te ratology study resulted in a NOEL of 30 mgl1cglday. Microphthalm ia (a teratogenic
effec t in which Ihe eye is abnormally small ) was observed at Ihe lowest effect level of 62.5
mglkglday (EPA 1987a). An additional teratology study in rats resulted in a teratogenic
NOEL of 3 1.2 mgl1cg. wi th microphlhalmia. decreased few body weights. and increased few
morl3l ity at the lowest effec t level of 62.5 mgl1cglday (EPA 1987.).
A teratology study in mice produced malformations and variations in bone formation at the
lowest effect level of 100 mgl1cglday and a teratogenic NOEL of 50 mgl1cglday (EPA 1987a).

Toxicity 10 Hu mans
According to Hayes ( 19 2 ). ex posure to the fungicide benomyl resulted in contae! dermatitis
in
of J panese origin working in a greenhouse. Howeve r. Ihis reaction was absent in
cors who were simillltly exposed--Japanese men and Mexican women. Ruzicska et aI .
(1976. as cited in Haye 19 2 ) reported no detectable change in Ihe c hromosomes of blood
celb c · Itured (rom workers exposed to benomyl. An EPA human reference dose for c hronic
exposure was est:ablished at 0.05 mgl1cglday. based on a reproductio n stud y in ralS wilh a
OEL of 5 mgl1cglday and an applied uncertai nty factor of 100 to account for interspecies
and inlr.l.Species variation (EPA 1989).
exlr.lpol

non
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stematic Toxicity

and 5..00...." TOficiry

8 Jed on an "rOIl Lo .. of greater than 10.000 mgl1cg in ralS (EPA 19M4 ). benomyl is classified
a very ,h.h;!y IO"C chemical.

~

~fOIU

Accordi ng to EPA ( 1987a). benomyl caused the dege neration of germinal tissue and
aspermatogenesis in male ralS that rece ived 3.400 mgl1cg. the lowest dose tes ted.

Carcinogenicity
Positive oncogenic ity studies include one benomyl and two methyl benzimidazole carba/N te
(MBC ) mouse studies. MBC is a primary metabolite of benomyl and is conside red by n ...ny
investigator 10 be the biOlogically active age nt of benomyl. This hypothesis has supponing
data but has yet to be proven (USDA 1986 ). The 2-year benomyl feeding study showed ti ve r
neoplasms and lung carc inomas at 500 ppm . the lowest dose tested. The MBC feeding
studies showed liver neoplas ms after 80 weeks of 5.000 ppm dosing and liver carci nomas
afte r 2 years of 1.500 ppm dosi ng . A 2· year chron. feedi ng study in mice revealed a
significant inc rease in liver tumors for trea ted mice (EPA 1987a). EPA places Ihis fun gicide
into C lass C. meaning that it is a possible huonan carc inogen (EPA 1989).
Using the r.1uitistage model. EPA ( 1988) has calculated a cancer potency value of 0.0039 per
mgl1cglday.

J CJrn'ftlC Toxicity
lulJJgenici ty

'Y nr.al t"\lcoty 'Iudy woth do, re ulled in a

OEL of 12.5 mgl1cald y. with elevated
ob~rved t!he lowest effect level of 62.5 mgl1cglday (EPA 1987a). The
lid y w • u..<ed as the systemic OEL in this ri k analysis.

" .1 do,t "",.ty rudy re ulled in
OEi. of 12.5 mgl1cglday. Adverse effec
! he 10 e t effect level of 62.S mgl1calday included decreased body weiaht and
o , f the h>er (E. I du Pont de emours &t Co. I
• as cited in EPA 19 7b).
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Be nom yl leSled po.<l ti ve in 17 of 46 mutage nicity assays for a varie ty of bucterial. yeast. and
mammalian te~l< (lI<;oA 1986). Positive results were re pon ed in two micronuc leus teslS in
vivo--one with mice and one with rats. The rat micron ucleu assay observed increased
chrnmo<omal d.mage in embryonic cells but showed no increase in bone mlllTow
chrommllm.l.hctr.lions. The mouse micronucleus te t indicated a ignificant dose-re lated
increa.« '" ~"n< m.uTnw micmnuclei at 250. 500. and 1.000 mg/1:g. Benomyl was weakly
0 -2· 25

mutagenic in :m in vitro mouse lymphoma test. both activated and nonactivated. and in a
sister cllromatid exchange assay in Chinese hamste r ovary cells in vitro. A fru it n y
mutag nic ity test noted sterility in some broods. Positive mutagenic resul ts were also
observed in a prolr. otic stud y and in a eukaryotic study. Based on these fi ndi ngs. it appears
that benom yl may be mu tagenic.

Subchronic and Chronic Toxidty
A 6-month oral IOxicity study with dogs resulted in a NOEL of 6.25 mg/kglday. which is the
systemic NOEL used in this risk assessment. At the lowest effect level of 25 mglkglday. test
animals exhibited elevated liver enzyme levels and increased liver weight (EPA 1989b).

EPA concluded that benomyl and MBC have been ho wn to cause weak mutagenic effects in
the fonn of nondisjunction and 3neuploidy of the cellular spindle apparatus in a variety of
organisms: however. benomyl produces no effects associated with gene mutagen
or 0 A repair acti vities (EPA 1987b). EPA stated that the impact of this mutagenic response
on hum:m health c:mnot be adequately assessed at this time. Mutagenic risk in the fonn of
heritable spir.dle effects or point mutagenicity does not warrant a recommendation for
regulatory action (EPA 1987b).

A 3-month oral toxicity study with rats resulted in a NOEL of 12.5 mg/kglday, with
decreased food consumption and minimal cellular hypertrophy in parenchymal cells at the
lowest effect level of 62.5 mg/kglday (EPA 1989b). A 2-year feeding study in rats also
resulted in a NOEL of 12.5 mg/kglday, with microscopic liver changes and increased liver
weight observed at the lowest effect level of 62.5 mg/kglday (EPA 1989b).

Neurotoxicity

A rat teratology study resulted in a teratogenic and maternal toxic NOEL of 50 mg/kglday
(EPA 1989b). Female rats at the lowest effect level of 200 mg/kglday had convulsions and
ataxia; fetuses at this level exhibited unossified sternebrae (a skeletal variation). This
reproductive NOEL of 50 mglkglday was used in this risk analysis.

No evidence of delayed neurotOlticity was found in a study of chickens (EPA 1984). No
currently available infonnation indicated that benomyl had a potential for neurotoxic effects.

lnvnunotoxicity

A three-generation rat reproduction study resulted in a NOEL of 62.5 mg/kglday. which was
the highest dose tested (EPA 1989b).

Technical benomyl roduced mild sensitization in a study of male guinea pigs (Ou Pont
19 3). No other infonn.tion was available on benomyl 's potential for imm l'~otoxicity.

Data Caps
There were no data gaps for benomyl in this risk assessment However. only limited
infonnation was available on neurotoxicity and imm unotoxicity.

Toxicity to Huma ns
o dara on hum:m toxicity from the fung icide metalaxyl are available in the current literatu re.
An EPA hum:m reference dose was established at 0.06 mg/kglday. using a subcllronic toxicity
study WIth dOl wllh a OEL of 6.25 mg/kglday and an applied uncertainty facto r of 100 to
aflow for .ntc"peCles exltllpolation and inttaspecies variation (EPA 1989a).

Ge : aJ nd y !emlc: Toxicity

An,', and S"baCIIU Toxicity
• WJ.lt yl cm be classirled as a slightly toxic chemical based on an oral LO,. of 669 mg/kg
In

rat rEP

I

Reproductive and Developmental Toxicity

A rabbit teratology study resulted in a maternal NOEL of 150 mg/kglday. Rabbits doses at
300 mg/kglday exhibited redu<:ed body weight. No teralOgenicity. embryotoxicity. or
fetotoxicity was observed at the highest dose tested of 300 mglkglday (EPA 1989b).

Carcinogenicity
There is no evidence fro m two laboratory studies evaluated by EPA that metalaxyl is
carcinogenic. A 2-year rat study found that metalaxyl was not oncogenic up to 62.5
mglkglday. which was the highest dose tested. Additionall y. no effects were observed at
doses up to the max imum tested ( 1.250 ppm = 187.5 mg/kglday) in a 2-year mouse stud y
(EPA 1985). EPA ( 1989a) has classified metalaxyl into Category E. meaning that there is
evide nc. of noncarcinogenicity for humans.

Mutagenicity
Metalaxy l did not induce gene mutation in bacteria. yeast. and mouse lymphoma cell in vitro
wi th or without metabo lic activation. The fungicide also caused no structural or numerical
chromosomal abe rrations. as indicated by yeast. hamsters. or mice. No DNA damage was
observed in bacte ri a. and no unschedu led DNA synthesis was noted in rat primary hepatocytes
or human fib robl a.<l< in vitro as a res ult of exposure to metalaxyl. These results suggest that
metalaxy l is nnt ge notoxic (EPA 1988b).

).
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Neurotoxicity

classified as severely toxic in mammals. A dennal LD,. study with rabbits resulted in an
LDlO of 100 mglkg (EPA 1987).

A search of the available literature did not prod uce any infonnation on the neurotoxicity of
metalaxyJ. One study (EPA 1988a) did. however. show no treatment· related changes in
animal behavior when technical metalaxyl was administered to male and female beagle dogs
at dieury concentrations of O. 50. 250. or 1.250 ppm for 9 I days.

Subchro"ic a"d Chronic Toxicity

In a dennal sensitization study in guinea pigs. no sensitization reactions were observed:
therefore. EPA ( I 988a) has concluded that metalaxyl is a nonsensitizer.

A subchronic inhalation study in rats led to the death of all the animals by day 40. as a result
of respiratory insufficiency after exposure to 0.07 ppm (EPA 1981). A 6-month oral rat stud y
resulted in a NOEL of 5 mglkglday. Decreased liver and spleen weights as compared with
the control group were observed at the lowest effect level of 50 mglkglday (EPA 1987). This
risk assessment used the threshold limit value (TL V) and not the NOEL for comparison of
toxicity and exposure.

Data Gaps

Reproductive and Developmental Toxicity

No infonnation was available on metalaxyrs toxicity in humans and only limited data were
available on neurotoxicity.

No teratogenic or reproduction studies were available for chloropicrin.

Immunotoxicity

Carcinogenicity
FUMIGANT HAZARD ANALYSES
Chloropicrill

Toxicity to Humans
During World War I. the fumigant chloropicrin was referred to as "vomiting gas:' Because it
was not filtered from the inhaled air by certain gas masks of that era. it was mixed with other
combat gases. such as phosgene. The tearing. coughing. and vomiting prod uced by
chi ropicrin inhalation caused troops to remove their masks and expose themselves to the
other. more dangerous components of the mixture (Hayes 1982). These irritant propenies are
the reason for its mandatory inclusion as a warning agent in methyl brom ide fonnulations.
even though alone it is a fumigant. It produces severe sensory irritation in the upper
re piratory pa.,-~age' and is extremely irritating to the eyes. mucous membranes. and stomach.
It causes a maning pain in the eyes at a concentration of I ppm in air (HSDB 1989). In
humans. expo,ure to 7.5 ppm for 10 minutes is intolerable and exposure to 297.6 ppm for 10
minutes is lethal IHSDB 1989). The time-weighted average threshold limit value (TLV ) for
Chloropicrin i. 0. 1 ppm (approximately 0.7 mglm') as a safe exposure level under average
working conditlfln. (ACG IH 1982. as ci ted in HSDB 1989).

NCI ( 1977) investigated the carcinogenic potential of chloropicrin in rats and mice. No
neoplasms were observed at higher incidences in dosed rats than in the controls. No
statistically significant increase of tumors was observed in mice. However. reduced survi val
time in rats and mice precluded a definitive detennination of oncogenicity because most did
not survive long e nough to be at risk from late-appearing tumors. The high dose level in rats
was 26 mg/kglday and the high dose level in mice was 66 mg/kglday. No conclusions can be
drawn about ch loropicrin's carcinogenic potential. EPA has not classified chloropicrin into a
carcinoge nicity category.

Mutagenicity
Few mutage nic assays on chloropicrin have been reponed. It was found to be weakly
mutagenic in the bacteria Salmonella ryphimurium and nonmutagenic in two sex- linked
recessive lethal tests with the fru it fly Drosophila melanogasrer (USDA 1986).

Neurotoxici ty
Castro (1968. as cited in USDA 1986) reponed that chloropicrin does not act as an inhibitor
of cholinesterase activity in human plasma in virro. No data on neurotoxicity or behavioral
effects i" vivo are available.

General and ystemic Toxicity
Immunotoxicity
,I.e,," a"d Suoocu" Toxicity
No infonnat ion wa. available for assessing chloropicrin's immunotoxic potential .

An InhJIJtlon LC.., value of 25.5 ppm (0. 178 mgIL) was detennined in a rat inhalation study
(EPA IQ - , B..<ed on an oral LD,. in rats of 37.5 mglkg (EPA 1987). chloropicrin can be
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Data Gaps
o information was available (or chloropicrin (or reproductive or developmental toxicity. Rat
and mouse carcinogenicity assays were inconclusive because o( the reduced survival time.
Mutagenicity assays (or chromosomal aberrations and primary DNA damage have not bee n
performed. Only limited. in vitro data are available on neurotoxicity. 1110 information was
available on immunotoxicity.

o.u.omel
The fumigant dazomet produces five soil degradation products: formaldehyde. methyl
isothiocyanate (MITC). monomethylamine. hydrogen sulfide. and carbon disulfide. Carbon
disulfide. and perhaps (ormaldehyde and monomethylamine. are also formed as metabolites in
living organisms. The toxicity data (or these products are presented following the dazomet
toxicity discussions.
Toxicity to Humans
According to Gosselin et aI. (1984). even dilute dazomet solutions cause skin irritation and
sensitization in humans. No references dose. acceptable daily intake. or threshold limit value
is available (or dazomet. Smyth et aI. (1966) reported that 19 o( 200 human subjects were
sensitized to dazomet in acetone. However. no reaction was observed when water was used
as the solvent.
General and Systemic Toxicity
ACllt~

and

Silbocllt~

Toxiciry

Based on the oral LD", o( 320 mg/kg in rats (Smyth et aI. 1966). dazomet can be classified as
moderately toxic. Additional acute LD,.·s include 180 mg/kg (or mice. 120 mg/kg for
rabbil~. and 160 mg/kglday for guinea pigs (Smyth et aI. 1966). Observations o( acute
toxicity include moderate congestion o( the lungs. liver. and kidneys: opaque digestive tract
membranes: convulsions: and reduced body temperature and activity (Smyth et aI. 1966). In
a primary dermal irritation study in rabbits. severe irritation was observed on abraded skin
after 72 hours: however. no dose levels were reported (EPA 1987). The ac ute dermal LD,. in
rabbits is 7.100 mg/kg (Smyth et aI. 1966). The inhalation LC,. in rats was greater than
20.268 ppm (EPA 1987).
SlIbchronic and Chronic Toxiciry

less than 0.5 mg/kglday resulted from a 2-year rat oral toxicity study. with necrosis observed
in the kidney at 0.5 mg/kglday and in the liver at 2 mg/kglday (Gosselin et aI. 1984). This
risk assessment used the threshold limit value (TL V) and not the NOEL for comparison of
toxicity and exposure.
Reproductive and Developmental Toxicity
USDA (1987) reports a teratogenicity study in rabbits that resulted in maternal toxicity at 50
mg/kg and felal death at 25 mg/kg. The NOEL's were 25 mg/kg for dams and 12.5 mg/kg
for offspring. This risk assessment used the threshold limit value (TLV) and not the NOEL
for comparison of toxicity and exposure.
Carcinogenicity
Dazomet was found not to be oncogenic in a 2-year feeding study in rats. Two hundred male
and 200 female rats were divided into 5 groups each. The males were given food mixed with
dazomet at levels of O. 0.44. 1.8, 7.0, and 30.3 mg/kglday. and the females were fed dazomet
at levels of 0.0.50. 2.1 , 7.9. and 34.0 mg/kglday. A total of 33 tumors were found among
the 156 rats that survived at least I year. These were distributed among organs. dosage
groups. and tumor types without indication that they might be related to the feeding of
dazomet (Smyth et aI. 1966).
The cancer potency estimate (or dazomet was based on the amount of formaldehyde formed
as a soil breakdown product. Based on a Chemical Industry Institute of Toxicology (CIIT) rat
study. EPA (1986) calculated a unit cancer risk of 1.3 x 10", corresponding to an exposure of
I uglm' of formaldehyde continuously over a 70-year period. The potency is based on
atmospheric concentration rather than feeding level , because the exposure is through
inhalation. This potency was multiplied by the expected formaldehyde inhalation exposure.
averaged over a 70-year lifetime. to give the carcinogenic risk.
Mutagenicity
According to EPA ( 1987). dazomet test results were negative for gene mutation in a
sex- linked recessive lethal Drosophila assay and for chromosome aberration in a rat bone
marrow cell assay. Dazomet was positive for chromosomal aberration in a mouse lymphoma
assay and (or prim ary DNA damage in a sister chromatid exchange assay. both in the absence
of metabolic activation. Other studies reported dazomet as nonmulagenic in bacteria with and
without metabolic acti vation (Shirasu et aI. 1981 and Moriya et aI. 1983. both as cited in
USDA 1987).

A ubchmnic dazomet toxicity study with rats reported decreased (ood consumption and body
weight gain . a well as increased kidney· to-body and liver-ta-body weight ratios c.t a dietary
concentrauon o( 500 ppm (25 mg/kglday). There were no significant adverse effects on
~ight gam or organ weights at 120 ppm (6 mg/kglday) (Smyth et aI . 1966). A NOEL o(

Neurotoxicity
Smyth et al. ( 19M) reported that anesthetized dogs given intramuscular injection doses of 250
mg/kg dazome t ex perienced pupil dilation. increased cardiac rate and output. decreased
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intestinal mobility. gradual rise in blood pressure. and an initial increase followed by a
dec rease in respiratory rate and volume. endi ng in death. This was characterized as a reaction
resulting from sti mulation of the sympathetic nervous system. with addi tional central nervous
system stimulation.

Immunotoxicity
As Slated under the Toxid J in Humons discussion. 19 of 200 human subjects were sensitized
to dazo met in acetone. However. no reac tion was observed when water was used as the
solvent (Smyth et aI. 1966).

Data Gaps
No information on the IO.- icity of dazomet to humans was available.
Dazomet Degradation Prooucts
The following discussions present toxicity data for the dazomet degradation products:
formaldeh yde. methyl isothiocyanate (MITC). monomethylamine. hydrogen sulfide. and
carbon disulfide .

Formoldthydt
In humans. fo rmalde hyde is a skin and respiratory tract irrilllnt and a dermal sensitizer (EPA
1976). Effects of cllronic exposure incl ude respiratory impairment and dermatitis. EPA
(1976) reports that. in general . hu mans experience irritation at formaldehyde levels of
approxi mately I ppm in the air. Menstrual disorders and secondary ste.rility in women have
been attributed to exposure to formalde hyde (USDA 1987). The Occupational Safe ty and
Health Administration has set a limit of I ppm as an 8·hour ti me-weighted average. but warns
that 0.5 ppm should be considered an "action level" (OSHA 1987. as ci ted in HSDB 1989).
The threshold limit value speci fied by the American Confere nce of Govern mental Industrial
Hygienists aLw i I ppm . as a time· weighted average (ACG IH 19 Q 8· 1989. as cited in HSDB
199).
Formaldeh yde is a slightly tox ic chem ical . with an LD,. for rats of 800 mglkg (USDA 1987 ).
No toxicity to offspring was observed when mice were administered doses up to 185 mglkg
during the second week of geslation (USDA 1987). No teratogenic effe cts we re observed in
the offspring of ral~ who we re exposed to 0. 81 6 ppm du ring pregnancy (l'SDA 1987).
EPA (1986) reports that its review of 28 epidemiological studies of formalde hyde exposure
revealed that 8 tudies among differe nt occupational groups indicated significant associations
between " te· pecific respiratory cancer and exposure to formalde hyde. In addition. a gro up
of prnfe,,,,,nal. who are routi nely exposed to formalde hyde. including anatomists.
pathnl"" l . embalmers. and unde nakers. showed significantly increased monaJity from
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leukemia and brain neoplasm. A study conducted by National Cancer Institute reported that
there is linle evidence that monaJity from cancer is related to formaldeh yde exposure at leve ls
wo rkers experience (EPA 1986). However. an OSHA-National Institute of Occupational
Safety and Heal th (NIOSH) study found a statistically significant excess in mOnaJity caused
by cancers of the buccal cavity and connective tissue in garment workers eToosed 10
formaldehyde (EPA 1986). EPA ( 1986) concluded that the epidemiology st Jies suggested
that formaldehyde may be a human carcinogen. though the evidence was cl3ssified as limited
because exposures to multiple chemicals may have confounded the findings of excess cancers.
EPA (1986) has placed formaldehyde in Category BI. indicating that it is a probable human
carcinogen with sufficient evidence of carcinogenicity in animals and limited evidence of
carcinogenicity in humans. In long-term rat and mouse inhalation studies conducted by
Chemical Industry Institute of Toxicology. rats developed statistically significant numbers of
nasal tumors (EPA 1986); though nasal tumors were also observed in mice. they were not
statistically significant. Two other chronic inhalation studies performed on mice and hamsters
did not demonstrate any carcinogenic effects (EPA 1986). Stomach tumors were observed in
rats given drinking water that contained 0.5 percent formaldehyde (Takahashi et aI. 1986. as
cited in EPA 1986).
Formaldehyde has been reported to cause genetic mutation in fruit Oy larvae . fungi . vU-Uses.
yeasts. and mammalian and human ce lls (EPA 1986). In vitro tests have detected
single-strand breaks in DNA. sister chromatid exchange in mouse bone marrow. DNA-protein
crosslinks. chromosome aberrations. and marginal results in a dominant lethal assay. After
reviewing the data. the Consensus Workshop on Formaldehyde determined formaldeh yde to
be a weak mutage n (EPA 1986).
Form alde hyde has been de monstrated to cause changes in cerebral electric activity in humans
at an exposure level of 53 ug/m' (EPA 1976). It is capable of inducing dermal sensitization
and changes in hematologic immune syste m elements (HSDB 1989).
MI Te

No information is avai lable on the toxici ty of MITC to humans. Reference doses and
th reshold limit values are unavailable .
Based on the lowest oral LD,.·s of 72 mglkg in female rats and 95 mglkg in male rats
(Schering 1983). MITC is moderately toxic. The acute inhalation LC,. for rats is 1.900 g/m'
(Schering 1983). In a 3- month oral gavage stud y. the NOEL for mice was less than I
mglkg/day. the lowest dose tested (Schering 1983). Effects included stomac h lesions. small
ce ll infiltrates in liver tissues. and slig ht disturbance of spermatogenesis accompanied by
edema of the interstitial ti sue. The same effec ts and increased ovary and adre nal weights
were nOled in a 3-month rat feeding stud y at the lowest dose tested of 2 mglkg/day (Schering
1983). A 12- t/O IJ-week inhalation study with doses of I. 10. and 45 ppm showed toxic
effects at high d" "" leve ls. but no histologiCal changes (Schering 1983). NOEL's re ul ti ng
from 2-year f«d lng <ludies were 0.5 mglkg/day in rats and 3 mglkg/day in mice (Scheri ng
0 -2-33
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19 3 ). Chronic effects included reduced body weight gain and reduced water consumption.
A tento logy srudy with rabbits given MITC or~lIy from day 6 to day 18 of gestation
determined a maternal toxic NOEL of I mglkg/day and a fetotoxic NOEL of 3 mglkg/day
(Schering 19 3). An abnormal pattern of skeletal calcification w", apparent in sacrificed
embryos. In a three-generation rat reproductive study. no reproducti ve effects were seen at
the highest dose teSted of 10 mglkglday (Schering 1983).
o oncogenic effects were seen in a chronic toxicity study wi th mice given up to 200 ppm
(30 mgtlkglday) or with rats given up to 50 ppm (2.5 mglkglday) (Schering 1983). MITC was

negative for gene mutation and primary DNA damage in several aMays. both with and
without metabolic activation (Schering 1983).

Humans exposed briefly to monomethylamine gas at 20 to 100 ppm experience temporary
eye. nose. and throat irritation: no symptoms of irritation are produced from longer exposures
of Ie.ss than 10 ppm (Clayton and Clayton 1982. as cited in HSDB 1986). The OSHA
standard for monomethylamine gas is 10 ppm for a time-weighted average (NJOSH 1987).
The thresho ld limit value is also 10 ppm. The acute inhalation LC,. in mice is 1.893 ppm for
2 hours IOSH 19 7). The lowest subcutaneous lethal dose is 200 mglkg in rats and guinea
pigs_ 2.500 mglkg in mice. and 2.000 mglkg in frogs (HSDB 1986).

A human reference dose value for hydrogen sulfide was established at 0.003 mglkglday.
based on a subchronic ( I05-day) oral toxicity study in pigs with a NOEL of 3. 1 mglkglday
and an uncertainty factor of 1.000 to allow for intra-species variation and interspecies
variation and for subchronic exposure (EPA 1989). Humans exposed to doses of leSS than 50
ppm hydrogen sul fide experience irritation in the eyes. skin. and respiratory tract (Rumack
1986.3.' cited in HSDB 19 6). The lowest lethal concentration of hydrogen sulfide gas
reported for human. is 600 ppm for 30 minuteS (NJOSH 1987). Death is caused by action on
the nervous 'y tern . resulti ng in respiratory paraly is (Klaassen et aI . 1986). The inhalation
lC .. in rats is 44.1 ppm . and in mice it is 673 ppm for I hour (NJOSH 1987). The lowest
lethal concentration for guinea pigs i 0.719 ppm for 8 hours. a.nd the lowest S-minute lethal
concentration found III mammals is 00 ppm (HSDB 1986). The American Conference of
Governmental Indu,trial HYlieniru threshold limit for hydrogen sulfide is 10 ppm (NJOSH
I
). The 0 H
tandard is 20 ppm. with a peale of 50 ppm for 10 minutes. Because of
the evidence of eye Injury. headaches. nausea . and in mnia fo""wing several hours of
u~ure to hydrogen .ulfide. NJO H adopted a maximum exposure limit of 10 ppm for 10
minute.. (EPA I
).
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Carbon

D;sulfid~

[n the stomach. dazomet is broken down by digestive action to carbon disulfide. A human
reference dose value was established at 0.1 mglkglday. based on combined inhalation and
teratology study in rats and rabbits (Hardin et al .. as cited in EPA 1989) and a rabbit
teratology study (Price et al. 1984. as cited in EPA 1989). The Hardin rt aI. study reported
no abnormal effects at II or 22 mglkglday; however. the teratology study with rabbits
reported fetal resorptions and malformations at a level of 25 mglkglday. Based on these
findings. EPA used the lower level of the Hardin et al. study. II mglkglday. as the NOEl.
The reference dose was based on this NOEL and an uncertainty factor of 100 for inter-species
variation and intraspecies variatio~ (EPA 1989). The lowest oral lethal dose of carbon
disulfide reported for humans is 14 mglkg (HSDB 1986). Severe toxic effects have resulted
from prolonged vapor exposures to concentrations as low as 0.1 mgIL (Gosselin et aI . 1984).
Chronic doses of carbon disulfide in humans result in motor disturbances. anemia.
disturbances of cardiac rhythm. and increased urination. There is often degeneration in the
liver and central nervous system. and fatty changes are found in the heart. liver. and kidneys
(Thienes 1972. as cited in HSDB 1986). In a subchronic inhalation study. rabbits showed
slowing of nerve conduction velocity and clinica[ paralysis in the hind limbs (Seppa[ainen and
LinnoiJa 1975).
Carbon disulfide was not mutagenic to two strains of Salmon~lIa or to E.,chtr;ch;a coli with
and without met~bolic activation. Negative results were also obtained in a fruit fly
mutagenicity test (Donner et al. 1981. as cited in HSDB 1986). Carbon disulfide did increase
the frequency of sister chromatid exchange in cu ltured human lymphocytes exposed to 10.200
ugIL in the medium: however. at lower concentrations no effects were observed
(Bassendowska-Karska 1981. as cited in HSDB 1986: NJOSH 1987).

Mdltyl

Bromid~

Toxicity to Humans
Accordi ng to US DA ( 1986). approximately 950 poisoning cases inVOlving fatalities. systemic
poisoning. skin injuries. and eye injuries have been reported as a result of exposure to the
fumigant methyl bromide ince the tum of the century. Early symptoms of methyl bromide
exposure include malai!OC. vi ual di turbances. nausea and vomiting. skin irritation. eye
irritation. listie ne . ve n igo. and muscular weakness. Without treatment. this may progress
to confusion. convul. ions. and possibly death. An EPA human reference dose of 0.0014
mglkglday was established for methyl bromide based on a subchronic oral toxicity study in
rats with a NOEL of 1.4 mglkglday. An uncertainty factor of 1.000 was applied in the
ca lculation of the refere nce dose value to account for interspecies extrapolation. intraspecies
variation. and the u!oc of u subchronic study in e timating lifetime ri k (EPA 1989a). The
time-weighted ave rJge threshold limit value (Tl V) for methyl bromide is 5.0 ppm
(approximate ly III mg/m') as a fe expo ure level under working conditi n (ACGIH 19 O.
as cited in NlM I\) (,).
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G~neraJ and

ySlemic Toxicity

determir.e a po1'..<ible connection between the cytotoxic and the carcinogenic effects in the
forestomach (Danse et al. 1984).

ACII" and Subacut, Tnxicir:-'
Mutagenicity
EPA ( I
) reP<'rted an ollli LD .. in Illl< of 214 mglkj! . which would cJ ....<i fy methyl bromide
as a modellltely toxic pesticide. An acute inha lation study with mice re.<u lted in a I. hour
mean LC .. of 1.164 ppm (4.5 mg/LI (USDA OSfi ). A NOEL oi ~40 ppm 0. 25 mg/L ) wa<
o served in mice (Alexeef 19~2 . 0.< cited in USDA 19~"). An at!ditional LC., value in mice
was reP<'rted to be 396 ppm (Bolander and Polyak 1962. a.< cited in USDA 19~"1 .

Bacterial assays have indicated that methyl bromide can be wealtJy to strongly mutagenic
(USDA 1986). Five tests revealed positive results. including four point mutation assays with
bacteria and mouse lymphoma ceUs and one sex· linked cessive lethal assay in fruit rues.
Two tests reveaJed negative results fvr mammalian DNA damage. Methyl bromide can be
considered mutage~ic.

Sulxhrnnic and Chronic Toxicity
Neurotoxicity
A subcflronic oral toxic ity saudy with Illts produced a NOEL of 1.4 mglkj!/day . with
hi<lOpatho logical abnormalibes observed in the forestomac:, at the lowest effect level of 7
mglkj!/day (Danse et al. 19~4 ). A .<tudy conducted by Irish et al . (1941. 0.< cited in EPA
19 9b) eXP<'sed rac . rabbil<. guinea pij!s. and monkeys to methyl bromide by means of
inhalation for" month< f5 day<lweek ). This study resulte d in a NOEL of 17 ppm fJ .X
mglkj!/ ayl. based on pu lmonary damaj!e and p3.lalysis at the lowes t effect level of 33 ppm .
The.se effecl< were exhibited in the rabbit. which wa< the most .sensitive species to methyl
bromide in the rudy.
inely·day inhalation . Iudic.< in bolh ral< and mice resulted in OEL 's
equal 10 0 ppm fl SDA 19X"I. Thi.< risk as,se menl used Ihe Ihreshold limil value (TLV )
and not the NOEL for com pari <on of lOxicily and exP<'sure.

According to USDA ( 1986), methyl bromide is a neurotoxic agent in mammals, causing
behavioral c hanges. sensory impairment. motor impairment. and changes in brain
biochemistry. Major ne urolog ical effects have been reported in several severe acute methyl
bromide poisoning incide nl~. including alalia. incoordination. Jacksonian seizures. staIUS
epilepticus. epileptiform c nv ulsions. clonic· tonic seizures. and narcosis or unconsciousness.

Immunotoxicity
No information w:c available on methyl bromide's potentia l for immunotoxicity.

R~prnductin and Oenlollm~ntaJ Toxicity

Data Gaps

SO (19"1 repurts no terJlogenic effecls in ralS following inhalation exp"sure 10 melhyl
bromide al a d"<e level of 70 ppm . EPA ( 19M9b l reports an inhalalion fel"wxic and malernal
'OEL of 20 ppm In rJbbils. Thi s ri k ....<e.<menl used the Ihre.<hold lim il value (fLV I and
not the OEL for compariM'lO of lOX icily and exposure.

The only available study on the carcinoge nic potential Gf methyl bromide is in onclu ive.
There is no information available on immunotoxicity.

Carcinog~nicity

Although lhe pre v,ou< ly di.<c u.<sed Dan.<e el al. 13· week or:> I loxicily ral study reP<'ned
"luatnou cell C.lfC\ n"ma.< in the forestomac h of ral< al Ihe high·dose level (50 mglkj!/day l.
EPA and <c,ent"~ al Ihe Nalional Toxico lngy Program have questioned Ihe<e resulls (EPA
19 9bl EPA 11'1 I, ) has c1a..... fied methyl bromide inlo Category D. meaning Ihat lhe
ev,dence, 'n<uffi,~nl on whIch to ba<e a judgment about i~ oncogenic P<'tenlial .
Becau<c of the cnn",rvabve n ture of Ihi< ri k a. se ..<menl . • carci nogenicity risk an.ly <i.< wa<
conducted for ,""Ihyl btnmlde even thoug h exisli ng eVIdence i< inconclusive. The tumor
b fmm the DJn<e t aI. <I dy ' .< u<ed 10 cal ul.le a c neer P<'tcncy of 1."9 x 10' per
mJlk pd.lY Jt thr upper lImn of the 95· percent confidence level. II shou ld be noted t/l. t
utr.""IJfI"n I,om Ihl< <tudy may be in' cur.te beeau<c of Ihe , hon duration of the <tud y and
the ,ytnt"" dfrct< fhype tpl ".1 no d. Evalu tion (If additional ' tudie< is neee ry W
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Appendix D
Section 3
Exposure Analysis

SECTION D-J
EXPOSURE ANALYSIS

INTRODUCTION
This section present' the methods used in the nursery pesticide exposure analysis. The first
section of background information discusses the terminology of pesticide use and describes
potential human exposure. The second section describes the environmental setting of the
nursery. the operations at the nursery that involve the use of pesticides. and the growth cycle
of nursery stock. The third section describes the environmental fate models that were used to
estimate potential exposure. These include the modeling of pesticide residues on vegetation.
modeling of pesticide drift. and water resource modeling of the potential for leaching and
runoff. The founh section presents the methodology used to calculate doses and exposures to
members of the public and workers. including the lifetime doses used to evaluate the risk of
cance r.

BACKGRO UND INFORMATION
This section defines some terms used in the discussion of the exposure analysis methods and
explains the relationship between the exposures and doses estimated in the analysis and the
exposures and doses that might ac tually occur in future nursery operations.

Pesticide Characteristics
Most pesticides are fnrmu lated and sold by the manufacturer as emulsifiable conce ntrates
(EC ). wettable powders (WP). oil solutions. granules. dusts. or aerosols. Pestic ides in liqui d
form are sold as concentrates with a specified number of pounds of ac ti ve ingredient. usually
between I and 10. per gallon of concentrate. with inen ingredienl' form ing the re mai ning
ponion. Fumigant< are packaged either as liquefied gases in pressurized contai ners and are
applied by injecti ng the gases into the soil. often under a plastic tarp. or in granular form
applied by soil incorporation.
Before an herbicide. fun j lcide . or insecticide is applied. it is normal ly mixed with a carrier.
usually water. acco rdi ng to the manufac tu re r's label instructions for the panicular treatment
purpose and the desi red application rate in pounds of active ingredie nt per ac re. In ground
appl ications. the conce ntra te is genem lly mixed with 50 to I()() gallons of carrier for every
acre to be trea ted. Pe\licide concentrate . stored in 5-gallon dru ms or wettable powder in 1- or
5-pound bags. is pre pared for application and loaded into the application equipment.
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exposure. Comparison of the air exposutt: to the n.V gives a more accurate result than
conversion of the air exposure to a dose. The TLV's are also presented in Section 0-2.

Pnticid, Drift
Pesticide application equipment is designed to cover the wget area with a minimum of
wind-borne off-target movement_ called drift Spray equipment nozzles are desig ned to
produce medium to large droplets, because smal ler droplets tend to remain airborne and drift
with the air currents away from the w get area. However. some insecticide sprays may use
smaller droplets to ensutt: contact with the target pest insects. Despite the effectiveness of the
application equipment_ a small fracti on of the droplets may break up into smaller dro plets that
the wind could blow offsite. In nur.;ery operations. drift is seldom a signifi cant proble m
because spray booms are generally mounted only a few feet (12 to 30 inc hes) above the
ground and the pesticide is applied at a low pressure with large nozzles. Based on field study
data (Yates et aJ. 1978: Byass and Lake 1977). drift beyond 25 feet is less than I percent of
the applied rate.
Downwind movement of volatile compounds. partic ularly fumigants . may also be a problem.
The methyl bromide and chloropicrin fumigants are applied as a gas mixture under tarps so
that a majority of the volatilizing portion will remain in the soil environment However.
during application or an accident. such as a badly seated hose-fitting or a tear in a !arp. some
fumigant release and subsequent drift are expected to result in off-site exposure.

Two primary conditions are necessary for a person to receive a pesticide dose that may result
in a toxic effect. Fir t. the pesticide must be present in the person's immediate environment
so that it is available for intake. It must be in the air the person breathes. on the person's
skin. or in the person's food or water. The amou nt of pesticide present in the person's
Immediate environment is the exposure level. Second. the pesticide must then move into the
person's body by some route. If it is in the air. it must be inhaled into the air passages and
lun,s. If it i on the clothing or skin. it must be absorbed through the skin . The amount that
moves into the body is the dose.
Thu although tWII people may be subjected to the same level of exposure- for example. two
worker applYing herbicide with a tractor-mounted boom-one may get a muc h lower dose
than the other by wearing protective clothing, using a respirator. or washing immediately after
Spr:lyin,. Expo ure. then. is the amount of pesticide avai lable to be taken in: dose is the
amount that actually enters the body.
In thLS analy I . enario, and methods were developed to dete rmine the doses of herbicides.
fun,lclde • . and In",cucides that a person mi,ht receive as a res ult of nur.;ery operations.
The", do"'$ were compared to the laboratory no-observed-effects level (NOEL) doses
pl'e-",nted In SectIon 0 · 2. In the case of fumigants. however. air exposures were computed.
Imll:ad of d"", . and compared to the th«:shold limit value (n. V) air concentrations. This
w , d,,~ ~'.Iu", the IOh lation exposure to the fum i,ants is much ,reater than the dermal
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NURSERY OPERATIONS
The USDA Forest Service operates one bare-root nursery in the Intermountain Region. the
Lucky Peak Nur.;ery near Boise. Idaho. which is administered by the Boise National Forest
This nursery has a total area of 296 acres. with 61 acres utilized for seedling production. The
Lucky Peak Nursery uses 9 different pesticides in the nursery. and the nursery manager
chooses the particular pesticides that best control the pests affecting each group of seedlings.

The Lucky Peak Nursery produces conifer seedlings which are generally lifted after
approximately 2 or 3 years of growth. The nursery has the capacity to produce approximately
8.2 million seedlings annually. Species include ponderosa pine. lodgepole pine. Douglas fir.
Engelmann spruce. western larch and a variety of shrubs such as bitter brush. grown for
wildlife habitat. The nursery generally employs the following number of personnel annuall y
for its operations: I to 2 mixernoader/applicators. 5 to 10 weeders. 7 to 8 inventory
personnel. 15 to 62 lifter/sorter/packers. 3 fumigators for methyl bromide/chloropicrin
application. 6 fumigators for dazomet application. and 4 tarp lifters.
The pesticide application schedule for the nursery is shown in Table 0-3-1. This schedule
represe nts the most likely schedule. application rates. and number of applications.
Applications may be varied at the discretion of the nursery manager depending on climatic
conditions. pest populations. and other factors.
The fie lds to be planted are fumigated with a methyl bromide and chloropicrin mixture in
September or April and the seeds are sown in May. Approximately 18 acres of soil are
fumigated annually. In some years. the fumigant dazomet is used in place of the methyl
bromide/c hlorpicrin mixture. AU seed-bed pesticides are applied with tractor-mounted booms.
Gl ypho' . le is applied lO perimeter areas with scooter-mounted booms and hand-held sprayers.
There is one Forest Service residence on-site within 100 feet of the nu r.;ery beds. Another
residence is located approxi matel y a quaner mile nonhwest of the nursery. The land
surrounding the nursery is mostly rangeland with limited private residence in the area.
Directly to the nonh of the nursery is Mores Creek. To the east is a quarry. Beyond the
quarry is the Lucky Peak Reservoir. which Mores Creek enters. Tb the west and south are
large areas of scattered sagebrush. To the southwest is a farm residen e and cultivated fields
in whic h cows are likely to be grazing.
The nu rsery 1< \ ,ited by about 2000 people per year who come to walk on the Lucky Peak
Nursery nalure tmil. The trail begins about 500 feet from the nearest treated field .
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Lucky Peak Nursery chedule for Pesticide Applications (based on average use)
Growth
Year

Crop

0,
w
,
~

hemical

TrCillmcnt
Units (milx)

Rate
(Jh/:tere )

Applic.1tinns
Month or
per Ycar (m:u) Application

2

Fencelines. Roadways

Glyphosate

3 :teres

0.75

Nursery Stodt

67~ Methyl hmmidel
33% chloropicrin

II! ilcrCS

350.

April. October

Nursery Stodt

Dazomet

I I! acres

350.

ApriJ. October

Pine

Ollyfluorfen

15. 1 acres

0.3

2

May. June

Oll yflUOffen

1.4 acres

0.3

2

May. June

PinelSpruce

Napropamide

16.5 acres

3.0

2

May. June

Dougl

fl1'

8enomyl

1.4 acres

4.0

3

June-September

larcb

8enomyl

0.2 acre

4.0

3

June-September

8enomyl

0.5 acre

4.0

3

June-September

Metaluyl

2.0 acres

0.625

April

MetaJuyl

0.3 acre

0.625

April

DCPA

0.2 acre

10.5

2

May, June

DCPA

0.5 acre

10.5

2

May. June

Dougl

estern

fl1'

Spruce
fl1'
Spruce

S

April. Octohcr

Table D-3-1 (continued)

Lucky Peak Nursery Schedule for Pesticide Applications (based on average use)
Crop

Y~v

Chcmic.11

Treatment
Units (max)

(I h/ac rc)

Applications
Month of
per Year (mrut) Applic.ltion

Conifers

2

Oxyfluorfen

<0.1 acre

0.3

2

Shrubs

2

Oxynu rfen

<0.1 acre

0.3

July

2

Metalaxyl

4.0 acres

0.625

April

Spruce

2

Metalaxyl

0.3 acre

0.625

April

Conifers

2

DCPA

<0.1 acre

10.5

2

May. June

flf

3

Oxyfluorfen

<0.2 acre

0.3

2

April. June

Douglas flf

3

Metalaxyl

4.0 acres

0.625

April

Spruce

3

Metalaxyl

0.3 acre

0.625

April

Spruce

3

OCPA

<0.1 acre

10.5

Growth

Dougl~

0

•
w

•
\.It

Dougl~

fir

Rate

2

April. June

May. July

The closesl waler to Ihe nu rsery-treated beds is a stream to the south of the nursery . about
100 feet from the treated beds. A port ion of the runoff from nursery fields e nters thIS s tream.
which feed direclly into Luck y Peak Reservoir. The majo rity of the run off from the seedbed
areas drains to a tributary to ores C ree to the ea". Another portion of the nu rse ry
drainage nows north and feed directly into Mores Creek . which is located 200 feet frum
treated nursery beds in this area.
There L< a subs urface dranage system at the nursery and subs urface drainage is collected and
released with s urface drainage. All s urface and subsurface drainage from the nu rse ry
eventually feeds into the Lucky Peak Re.s ervoir. which is located ROO feet from the treated
nursery beds at its nearest po int. The aquifer below the nursery provides water for both
drink.ing and irrigation. with well deplhs averagi ng 170 feet in the area . Th. nursery snils
vary in texture from c layey loams to loamy sands.

Growt/t C,cle of Nursery Stock
The Lucky Peak Nursery generally sows seeds in May following the annual fumigati on of
approx imately 18 acres of the soil in the spring or fall . At any one time. some porti on of the
acreage is planled in .s eedlings and some porti on is planted in cover cro p. No herbicides are
u.sed to the contro l weeds in the cover crop. The cover crop is worked into the soi l prior to
fumigation and sowing to add organic mailer to the soil.
Seedlings are ge nerally lifted after app roximate ly 2 or 3 years of growth. Some lifting occurs
in both the fall and the spring. The fall lift occurs for several days in mid-November and
portions of the conifers and most of the s hrubs are lifted at this time. The spring lift occurs
for about two weeks in late February and early March. during which time mainly ponderosa
pine and lodgepole pine are lifted. A number of herbic ides and fungicides are app lied a<
needed tn control weeds and diseases. The pest,cide.< used vary with the plant species being
grown and the llIrget pest.

PESTI CIDE FATE MODEll {;
To c..timate humJn expusu re tn pe.~ticides.

r.te

it was ncces.'\aty to predict the enviro nmental

!ran.<port and
of the pe. ticides. Several models were used for this purpose. Pesticide
pray dnft re ,due, were estimated ba.sed on fie ld studies. Tn estimate pesticide residue on
vegetation. the Foliar Wa<hoff of Pe. tiddes (FWOP) mode l (Smith and Carsel 19X4) was
u..:d. FWOP ,·.kulated the amou nt of a pes ticide that wa'hed off treated vege tation by
,rrigallnn or ra'nfall . The Leaching Evaluatinn of Agri cultural Chemicals (LEACH ) and
Grnllndwalrr I.oadln!! Effecl< of Agricultur.1 Management System (GLEAMS ) mode ls were
u<cd III ev. lu.lIe pe<ticide leaching and runo ff (Davis et al I 99Oa: Davis e l al . 1990b: Dean e l
.1 I') I ,

0 -3- "

Estinuztion of Residues on Vegetation
Pesticide resid lles on seedling leaf surfaces depend on a pesticide's application rale and the
amo unt of leaf surface area avaiJable for deposition. A leaf area index (the ratio of a plan!" s
leaf surface area to the ground surface area) for each age class of nursery stock wa< used to
account for the decrease in dislodgeable residue per unit of leaf surface area as the plants
increa,e in SIze. For human exposure modeling. the indexes were set high to simulate a
conservative condition where a large portion of the pesticide would be available for dermal
contact. The stock was assumed to receive the full per-acre application rate on each leaf.
To estimate the amount of pesticide washed off the vegetation during Lrrigation or rainfall. the
FWOP model calculates the rate of pesticide loss from foliage . The model uses the initial
pes ticide residue val ues. the specific fIrSt-order degradation rate conslllnt for a pesticide on
foliage . a washoff coefficient of 10 percent per centimeter of waler. and the amount of
irrigation water or rainfall received by the crop per day. Initial residue values were adjusted
by a factor of 0.6 based on the dislodge able fraction used for non-organochlorine pesticides in
the Chemical. Runoff. and Erosion from Agricultural Management Systems (CREAMS)
model (USDA 1980. a< cited in Smith and Carsel 1984).
When available. a pesticides dislodgeable residue decay rate was used to represent the time
course of the dissipalion of dislodgeable residues. In ca.ses where the dislodgeable residue
decay rate was unkn own. a degradation coefficienl was used 10 represenl the lotal residue
decay rale for residues in the plant and on Ihe plan!"s surface. The residue decay rales are
lisled in Table 0 -3-2. In general. Ihe decay rale represents a lower limil Ihal likely
underestimates the surface residue dissipalion. and Iherefore overeslimateS doses from
vegelation contact. becau.se surface residues generally degrade fasler Ihan residues in plants.

Drift Modeling
The analysis of pesticide drifl al 25 feet and al 100 feet was based enlirely on published dala
derived fmm field lest' of tractor s pray systems (Yales el al. 1978: Byass and Lake 1977 ). In
Ihe s rudy by Yates el al. (1978). glyphosale was applied to a nal. dry field of s hort gra.<s and
deposilion was measured by means of mylar fali o ul sheets placed al various dis tances
downwind. Ya'.es el al. ( 1978) presented regression curves thaI represenl deposilion from one
long swalh of spray. To use these data 10 estimate s pray drifl from the nursery beds. a
compule r prog ram wa.< wrillen 10 accumulate Ihe residues from multiple swaths. The
program a lso correct' fo r applicalion rates and swath widlhs Ihal differ from those u 'ed in the
Yates e l al. ( 197M) srudy.
Bya" a nd Lake (1977) meas ured deposi tion during field tests of ground sprayer using a dye
tracer. Data from Iwo of the lesl, were uSl:d 10 calcu lale regression equations thaI could be
input llllhe <arne w mpuler program used to analyze the Yales el al. ( 1978) test re ull<. One
(If these rqual" 'n , . represc nling a rela li vely high drift situalion. predicled residues about Iwice
as high a' Ihr Y" Ie< el al. ( 1978 ) tesl. Howeve r. Ihe wind speed ranged ffClm 10.6 10 I S.S
0 -3-7

Tabl~

D-3-2

D radation Rates of the Lucky Peak Nursery Pesticides on Foliage

Pesticide 8

o•

.

~

K"f

Half-life
(days)

Herbicides
DCPA
Glyphosate
Naproparnide
Oxyfluorfen

0.015
0.050
0.010
0.060

2R

Fungicides
Benomyl
etaJ yl

0.022
0.347

32

14
5.3
0.5

2

Referem:e r

Hurto et al. 1979
Newton et al. 19R4
Stauffer Chemical Company 1984
Ma.~sey 1986

Baude et aI. 1974. as cited in USDA 1986
Northeastern Regional Pesticide Coordinators 1966. as cited in USDA 19R7

00

rrhe fumigants chloropicrin. dazomet. and methyl bromide are not included in this table since there will be no
foliage contact
Degradation rate constant for pesticides on foliage.
ern most c
a specific degradation rate or half-life was not reported. but it wa.~ calculated from residue
inform tion given by the author(s).

mph during the Bya ..., and Lake (1977) te. t. A re gre ...,i"n equati"n c"mpute d f", le~ ex tre me
conditi"",, . with 9- mph wi nd,. predicte d about the ~me degree " f drift as the Yates et al.
(197 )II:' t.

Surface hyd rology charac teristics-land slope. vege tation and soil type. land
management prac tices. and location of surface wate r rec harge areas
T he factors that influence peslic ide c('ntamination of ground water resources include:

The re. ull' of the drift simulations indicated that Ie'. than 0.35 p~rce nt " f the " n-site rate " f
depo ition would be deposi ted 25 feet from the edge of a treated nursery bed. Less than 0.22
percent would be deposited at a distance of 100 ieet.
Residue. on plants <e., ulting from off-site pesticide drift we re esti mated in a two-ste p
procedure . First_ residues were calculated for shon grasse based on the regression equation
given in Yates e t aI. ( 197 ). relati ng the deposition on young wheat plants (assumed to have
deposition similar 10 shon grasses) to Ihe deposition on mylar sampling sheets. The n the
de position was esti mated for other types of plants using relative fac lors g,ve n by Hoe rger a nd
Kel1.1ga (1972 ). These factors are based on a large number of residue !.am pling studies that
howed the effects of varying vegetative yield . surface to mass ralio. and p,anl interce ption.
T ypical value, we re caiculaled 10 represent realistic yet moderately conservative esti mates.
:tnd upper limit valUl:' were calculated to represent possib '~ extremes above the 95-percent
probability limit.

All Ihe factors listed above for surface water
Ground water hydrology characleristics--{jepth to ground w~ler. permeabililY of soils
and rock units. and groundwater flow rate
Irrigation and c ultivation practices. such as the use of tile drains. and an y practices
used to increase the rate of infiltration or inhibit run off
The Luc ky Peak Nursery site was evaluated for potential contamination of subsurface water
fro m the leac hing of pesticides by rainfall or irrigation water using the LEACH methodology
described below. A1lhough the LEACH analysis predicted that pesticide contamination of
groundwaler or wale r in the unsaturated l one is unlikely. a more comprehensive model.
GLEAMS . was also used to e valuate the Lucky Peak Nursery. The GLEAMS mode l. al 0
desc ri bed be low. simul ales pesticide concentrations dissolved in surface run off. sorbed to
e roded soils . and leached be low the plant root l one .
The LEACH Model

Pesticide., have the potential to contamina te soi ls. water in the unsaturated zo ne (abo ve the
wate r table) . . urface wa te r resources . and ground water resources. In many basins. stream.
are fed by both grou nd wale r and surface runoff: thus the qualilY of water resources is
interrelated.
This 'Celion de«eribe the estimation of pesticide level in the variou water resources as a
re..ull of using pe'ticides at the Luc ky Peak Nursery. The models used in this analysis took
tnt IICcounl Imponanl factors that affecI leve ls of soil. surface wate r_ and ground water
CClntlmrn.1oon

The fact,," that Innuence pe'ticide contamination of soils incl ude:

5011 charac ten'"c
rganic matte r content_ soi l tyr~ . soil m I ture . soil struc lure.
acidity (pH )
PC'ticlde c harnc teri,tiQ le ndency to sorb ( ). decay rate (1<,). solubility. vapor
p~ .ure
Loe I prec lpltatton or irrigation and cli m tic conditions
The fac t"" th t Innuence pe"icide contami nation !'If surf e w te rs inc lude :

Bac~g",und

The Leac hing Evaluation of Agri c ultural Chemicals (LEACH ) me th dology was deve loped
for EPA to assess the potential of pesticides to leach below Ihe plant root l one in major
agric ultural areas in the United States (Dea n et al. 1984 ). The LEAC H methodology predicts
the probability of leac hing based on 25-year simulation using the Pesticide Root Zo ne Mode l
(PRZM ) developed by Carse l et a l. ( 19X4). Major fac tors con. idered in the LEAC H
methodology indude the rate of pe ticide degradation and adsorption. climatic factors. and
sui l chamcteristics.
C harJc teristi« (If 19 sites across the country were evaluated to con, truct the curves in the
si ng a e n itivi ty a nalysis. three key parameters-the c he mical partition
LEA H Handb,,"k.
coefficient K". the pe\ticide decay rale 1<,- and the ru noff curve number CN- were chosen
and leac hing 'equences we re generated for imponant levels of these parameters. The PRZM
model. whkh ha' bee n validaled at sites around the country. WII! used to gene rate these data.
The parriliun weffide nt K, descri bes the dL tribution of pe, ticide between the (liution phil!e
and the s(1il phJ'c . The K, va.lue describes the rJte of decay of the pesticide in the .<oi l
envirunmel1t. The eN value is a meu.'ure of the runoff potential of a fie ld. bu.<ed on , oil type
and land u<e .

" rhe f "nr h.ted bove for soil
Pr II<. .. It pph lion rate and method and ppli ation ti ming with respect to rai nfall
Itr I(T'I JtlOn

()')- 9
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Th LE CH meth d logy w applied to all pe. tkide. used at the Lu ky Peak Nursery.
umin~ a iit I am . oil. However. -orne of the nursery bed are I cat d on , iL c1as, ified
dy I am . which generally have a greater leaching potential. The soil at the nursery is
typi al of the hydrologic group B. which indicate that it has a moderate runoff and leaching
ntial . Tree nu ery cr p and manag ment practice were not considered in the
d velopment of the LE CH methodology . . 0 for thi. analy i . a cr p with a comparable root
I n depth wa. ch
n. The e timated effective root lone of the seedlings at the Lucky Peak
ur ry i 24 in_he. or appr ximately I centimeter at the time of harve ting. Wheat
grown in W hington itt loam il was lected ru being the mo t closely representative of
the Lu y Peak nursery ituati n.
Th re ul
f the LE CH analy i are pre ented in Table 0-3-3. The two categ rie under
"fr ti n lea hing Hmay be interpreted as the fra . n of the pe ticide applied that could
tentially I h below the r t 1 ne with 50 percent probability and with I percent
pr b bility. Thu. the pr abiliti represent the average and wor t-case e timate .
re pe tively. f th fra ti n of pe ticide that i expected to move below the ro t 1 ne. For
e . mpl.
percent of th time. t
percent of the OCPA applied tilt I am il at
Lu y P
ursery will p tentially lea h bel w the ro t zone: I percent f the time. t 7
per ent of th p ·ti id pplied t th . ame area will leach below the root lone.
Th LE

ur ry i

tion .
liter tur
f )lln in

m nt p

/

nard et

Tahl, D-J-J

chin Pot ntial of the Lucky Peak

ursery Pesticides
Fraction Leachingt_

K

P . ticid •

h

d

K,<

50%

1%

H rbicide...

OCP
Glyph te
p pam ide
o yflu rfen

o

w
•

Fungicides
Ben my I
etaJ yl

3.R

D.02)

0.77
I R.5
15.
69R

0.02.
O.OOR
0.017

7.4
1.3

0.002
0.028

(,9
99

2100

28
5.7

0-3

NS'
NS
NS
O-R
0-1

0-7

NS
NS
NS
0-18
0-2

rrlte fumig n chloropicrin. d omet. and methyl bromide are not included in this table. Since they volatize
p'dly and lar e porti n i quickJy 10 t to the atmosphere. the LEACH methodology was n t a appropriate
t i t u. ~ r their anaJysi .
mi 1 p itionin coefficient: high v lues indic te low mobility. low values indicate high mo ility.
ti n ten. tant Ii r pesticid in oil.
tion c ff1cient. c cui ted b sed on the K. v lue and soil propertie .
•...r..,...,·inn I hin
percent ch nee th t t Ie st this quantity will Ie ch.
i nific t (Ie th 0.05 Ie ch s).

=

..

,. ./

~ hydrology component of the GLEA MS model simulates all maj(lr processes that occu r
duri ng a r:UMtorm including infiltration. soil · water movement . urface· wa ter now. an\J
evapotr:lll.' pi11ltion ~twee n storms. Appl ied irrigation water may a!. 0 be included In the
model input. a' well as water derived from snow melt. Water balance calculation, are \Jone
u.si ng a storage rou ting technique that di vides the plant root zone into seven laye".
C1Iat:K:1eristics of the soil profile such a' porosity. water retention. and organic matter content
:are assigned to each soil layer by the mndel . Upward moveme nt of water fro m eva porati(ln
and plant uptake due to transpinltion ate also dete rm ined laye r by laye r.

~ erosion component of GLEAM S calculates erosion. sedi ment yield. and panicle
composition of the sediment. Both the Universal Soil Loss Equation (USLE) and the
Williams-modified USLE ate used to describe soil detac hment and sediment transpon
sep311ltely (Foster et al. 19 O. as cited in Kn isel 1980). A combination of overland n ow.
channel now. and impoundment elements may be selected by the user to characterize the fi eld
ire . ~ model al ca lculates sediment characteristics so that the ma's of pesticides that is
sorbed to sediment' can be predicted by the pesticide component.
~ pesticide component of GLEAMS cons iders mode of appl ication. fo liar inte rception.
degndation on plan t surfaces and in soils. fo liar wash-off. and adsorption and desorp tion
processes. Lumped parameters ate used to describe the dissipation of pesticides fro m soil and
plant surfaces.. Although degndation rates vary with soil properties (including soil mois ture .
tempenture. pH. organic matter content. and soil type ). these relations hips are not well
enough defined to allow more phy ically- ba~d equations to be included in the model.
Enrichment ratios and panition coefficients are used to calculate the pesticide mass sorbed to
the sediment and dLsolved in water. A functional rela tionship is de veloped between the
partition coeffic tent (1<.,) and the soil ma per unit volume of overland n ow to better estimate
~ lJC1de concentration in the soil phase.

The GLEAMS model was used to examine three issues related to the fate of pesticides used
at the Lucky Peak Nursery. These issues are:
The max imum initial concentration of each pesticide that will be seen in tributaries
that collect runoff from the nursery
The percentage of the pesticides applied that are lost from the field dissolved in
runoff. adsorbed to eroded sediment. and leached below the root zone
The potential for pesticides to build up in the soil over the years of their use at the
nursery
Methodology
Surface waters from the Lucky Peak Nursery drain into several intermittent streams bordering
the nursery . The intermittent streams carry water from the nursery to Mores Creek. which
then empties into Lucky Peak Reservoir. Three ponds were constructed to co llect runoff from
much of the nurse ry before it enters the waterways surrounding the nursery. Subsurface
drainage was assumed to 'eac h to irrigation drains. which empty into the intermittent streams
previously mentioned. Potential impacts to both subsurface and surface water resources were
assessed on a storm-by-storm basis from the application of all the pesticides used at the
Lucky Peak Nu rsery.
At present. the Lucky Peak Nursery covers an area of 296 acres of which 61 acres are planted
with either seed lings or cover crops. The pesticide application schedule in Table 0 -3- 1 was
used in the s imulation. Pesticide para meters used in the modeling are g iven in Table 0 -3-4.
A soil half-li fe was unavailable for chloro pic rin. Based on the similar properties of the
fumi gant<. a half-life identical to the val ue found for meth yl bromide was used.

~

hydrology and erosion component' of GLEAMS are largely unchanged from those of the
model 00 which it I based-Chem icals. Runoff. and Erosion from Agricultural Management
y tErn... (C REAMS )-which has been extens ively validated (Knisel 1980). The pesticide
c ponent of GLE t has also been validated for a relatively wide range of climatic
condlhon and ,",I • and output was determined to be logical and to re produce field data
w,thlO an IICceptible ,mile of variability (Leonard et al . 1987: Leonard and Kni I 1988).
Ike
of the complc"ty of modeling the m ny processes involved in determ ining the fate
of pe<tIC,de, pphcd to .",cu llural or forest I nds. no models ha ve been developed ye t that

are a • I

pred,ctor of non-point pollutant load . Howe ver. the GLEAMS mnde l has been
the reI t,ve effects of different management pr ctices (Leonard et al. 1987:
Le
Kn,1C' I
) Sen itiv ity ana'ys i tec hniques can be ",'Cd to establish a range of
pe<bCode co .ntr.toon, th t may be expected ,n ,urface and ,round wate r for gi ven ra nge
pe1loc ode p: mrte"
fu' ,n jUd

10,

0-3- ,

The nursery s(lil is predominantly sandy loams. loam y sands. clayey loams and loams. Soi l
characteristics were assumed tc. be loa my sands and loams thro ughout the s ite . and the mode l
parameters were obtained from a . oil survey of the nursery. The soil has a high infiltratilln
rate in the roo t zone. The average organic matte r conte nt of the soil was determined to be
3.7 percent and 4.0 percent for the loam and sandy loam soi'. respectively. Pesticide. that
leach into soil, will ha ve a greater tendency to sorb to soil panicles as organic matter
increlU es. Depending (In the pesticide 's chem ical panition coe ffi cient (K.) and the
degradati on rate of the pesticide. this will limit the potential for ground water contamination.
Nursery bed< <llI pe abo ut " perce nt and were lIS.,igned a Soi ' Conse rvation Service runoff
curve number of 7H. which re prese nt' straig ht row crops and good hydrolog ic condition .
Runoff frllm the nu«ery bed. was iL<sumed to dra in from fu rrow. be tween the beds to
clIncre te -lo neJ l·. "lec tor di tches and then to fl ow off the fie ld in the.'C ditches. Leachate wa
intercrptl'J h, .1 " ,h'urface drainage . yste m and de po. ited with the surface runoff.
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Tobit D-J-4

Pesticide Parameters

.•

0

I".)

Pe...ticide

Water
Solubility (ppm)

Herbicides
DCPA
Glyph ate
Napropamide
Oxyflu rfen

0.5
12.000
73
0.1

Fungicides
Ben my1
Metalaxyl

0. 10
71 00

K.... •

Snil Halflife (days)

Reference

21
500
413
15.500

30
30
84
40

SDS 1984
Knisel 19XO
WSSA 1989
WSSA 1989

200
35

10
25

Knisel 1980
USDA 1990

v.

Fumigants
Chi ropicrin
Dazomet
Methyl bromide

1.621
1.200
13.400

62
67
23.4

0.31
2
0.31

Ba..ed on value for methyl bromide
USDA 1990
HSDB 1988

rrhe K., v lue i a ratio of the concentration of pesticide in organic carbon to the concentration of pe ticide in water.

Table D-3-5
Daily rai nfall and dai ly average te mperature data we re obtai ned from the Natio na l Climatic
Data Center fo r Bo ise. Idaho. Data for the years 1985 t(l 1989 we re input into the mode l. In
addition to sea$o nal precipi tation. irrigatio n wate r wa.' added to the mode l. ba.",d on the so il
moi ture calc ulated dail y.

Runoff Potential of Pesticides at the Lucky Peak Nursery

Pestic ide
The model was de velo ped assum ing a Ii acre fie ld size . The total amounts of pesti cides in
ru noff and leachate were determ ined by the model on a per-ac re bas is. Total pes ticide losses
were based on the maxi mum ac reage that could be treated on an y gi ven day. ba..",d (I n
applicatio n sche dules and rates .
The cumulative concentrations of eac h pestic ide from all treated areas were es timated at the
point where all runoff inputs from treated nursery beds j o ined with Mores C reek. us ing mass
balance calculations. Concentratio ns were o btained by determining the total amo unt of
pesticide leavi ng the fields . in leachate. in runoff and adso rbed to sediment.

The results of the strea m concentratio n anal ysis are presented in Table 0 -3-5. Pesticides
were ~ sumed to not deg rade after being trans po ne d from the edge of the field into the
s tream . and thus are give n as initial concentrations. In reality. pesticides will degrade over
ti me and the co ncentrations will be funher diluted fo llowing mixture with additional runoff.
Therefore. the va lues in Tab le 0 -3-5 are representati ve of surface water quality at the most
extreme level and these cond itio ns wo uld onl y be present for a very shoM ti me.
The GLEAMS model was also lk",d to anal yze losses of the pesti cides from the field and the
routes of 10 " The result< of th is an alys is are prese nted in Table D-3-6a and Table D-3-6 b.
A.< these tables sho w. very little loss of pes ticides from the nursery occurred as a result of
leaching and wa ter and sed iment ru noff. Less than I pe rcent of e ac h pes tic ide applied to
nu~ry beds an nually is lost in a co mbi natio n of surface runoff. eroded sediment. and in
water that percn late< belo w the root zo ne .

Estimated Cumulative Maximum Initial
Concentrations (mg/L ) in tributa.ry'·

Herbicides
DCPA
Glyphosate
Napropamide
Oxyfluorfen

0.00 17
0.0086
0.0259

0.000 1

Fungicides
Benomyl
Metalaxyl

0.0000
0.0000

Fumigants
Chloropicrin
Dazomel
Methyl bromide

0.0000
0.0000
0.0000

'mg/L = millig ra ms of pestic ide per liter of water
'concentrations were c alculated fo r loam and loamy sand soils. with only the highest
co nce ntrati on repo n ed

Thi< an3l y . IOd.late ' thJt li u le pote ntia l exist< for sig nificant po n io ns of the pesti cides used
.t Luc ky ~ ak tn leach belo w the root zone and eve nt uall y contaminate ground water
, upplie <. In add illo n. the de pth at wh ic h the mai n dri nk ing water aquifer at Lucky Pea k is
found . apprnt1mately 170 feet be low the s urface . co ntributes to the unlikely chance that
, ub<tanlla.l amount of Ie hed pesticides would ever reac h the gro und water. Realistical ly . the
lexhate would be mtercepted by irri gatio n drains or a perc he d aq uifer fi rst. and drai ned to
.urf""e wale"
The anaJy. JI t exam ined the p... ten tilll fo pesticide residua ls to buil d up in the soi l ove r the
Y""" o( u<e Jt the Luc ky Peak Nursery. Table 0- 3-7 indicates the soil res id ues re mai ni ng
after . .. t'lhn~ g rnwth c yc le. The tab le lis t' residues at the end of eac h mo nth. ;,egi nn ing
wnh No'rmbe r whe n the <cedlings are ty pical ly being lifted. The analys is assu me that no
<a d .rt ,,,,,,n ' n thai focld and no add itional pesticides are appl ied to thai fie ld afler lifting.

0 -).. 1(;
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Tall, D· j ·(ja

. timated Percent and Mass of pplied Pesticide Leaving the Field in Runoff. Adsorbed to
'm nt and in Leachate· Loa.m Soil
Pe~ticide

Pesticide

0,
w
,

In Runoff

(%)

Leaving the Field :

Ad~or d to
Sediment (%)

Total
In

Lea~hate (% )

Total (% )

(pound~)

Herbicides
OCPA
Glyphosate
propamid
Oxyflu rfen

0.00'
0.04
0.12
0.00'

0.00'
0.04
0. 16
0.01

0.00'
0.00
0.00
0.00

0.00'
0.01
018
0.02

0.00

Fun kid
Ben my I
etal yl

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

Fumig nts
Chi ropi"rin
o zomel
ethyl b m

0.00
0.00
0.00

0.00
0.00

.0
0.0 •
0.00

0.00
0.0
0.00

0.00
0.0
0.00

0.00
0.01

00

N t si nific nt (I

than 0.01 percent).

O.
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E timat d Percent nd a s of pplied Pesticide
diment, nd in L achate - Loamy , and oil

Pesticide

In Runoff

(~)

Herbicid s

DCP

..

0

1M

Ad. orbed ln
ediment (Ik )

n.oo·

Leavin~

the Field in Runoff. Adsorbed to

In Leachate (Ik )

Total

(o/c)

o.no·

Tolal
(pound ... )

0.00·
0.04
0.14
0.00'

0.0(1
0.27
0.()2

0.000.00
0.00
0.00

0.01
0.41
0.02

o.no

Fungicid s
Benomyl
etaJ yl

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00

Fumi ant
hloropicrin
o zomet
ethyl romid

0.00
0.00
0.00

o.no

0.00

0.00
0.00·
0.00

0.00·
0.0 •

0.00
0.0
0.00

Glypho ate
propamide
o yflu rfen

0.00
0.0 1

\0

0' signifi . nt (Ies

han 0.0 I percent).

0.00

o.no·
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Ie sho s that at the time of lifting. there are no residues remaining of the fungicides
benomyl and met:ll,.., yl and the fumigants c hloropicrin. dazomel and methyl bromide . Due to
the .1Ion half· live., of the-« pe tic ides. degradation tn be low detectable levels should occur
between the time of application and the time of lifting.

~

herbicide glyph
te is not applied to the seedling crops but rather to the perime ter areas.
~ 00 need. Application of glyphosate is in April and October and the analysis wa.< ba.«d
on " typical 3pplication year. a.< indicated in Table 0 -3-1. The two app~cati ons of glyphosate
applied to a 3-acre area were assumed to be applied to the same 3-acre area all three times.
Table 0.3-7 show. by April of the following year. just before the ne xt year of
pplica '
commence. no residues of glyphosate remain in the soil. This analysis indicates
\h;>t if glyph
te ' applied to the same area of ground every year. the potential for il< buildup in the . iI is slighl In addition. these pesticides are only used on a a.<-needed basis and
II(l( occe.'-S3rily applied to the same area yearly. as assumed in this analysis.
~

her icicle" [)CPA. napropamide. and oxyfluorfen are applied to seedling bed . Based on
the pplicarion ~hedu le used in the analysis. re idues of these pesticides may remain in the
oil aft<" Irfting of the «edling, h~ occurred. However. as Table 0 -3·7 indicates. residue
levd .... 11 bec~ negligible by the month of April . when the field may be fumigated for
pbntinJ In May. ~ analy. i. indicates the potential for build-up of [)CPA. napropamide. or
o,yfllKlffen In the <oil 15 light.

U ra "Review

nu, hter:lIure rev..,

provide< funher b Itground infonnation on the persi tence of various
pe t",1de and the" abIlity to Inch and contaminate water resources. This brief summary
cove" th..... pe<uc,de that were analyzed by the LEACH andlor GLEAMS methodology.

Oxyfluorftn. OxyOuorfen adsorbs strongly to soi l organic maner and clay. and its solubility
is low (WSSA 1989: US DA 1984). Consequently. there is little potential for it to leac h
(US DA 1987: WSSA 1989).

B, nomyl. Although benomyl has a relatively low solubility it adsorbs well to soils and does
not display a strong leaching potential (USDA 1987). Laboratory and greenhouse studies
found that neither benomyl nor its two metabolites (MBC and 2-AB) were detected in surface
runoff or in soil water. indicating immobility in soils and an inability to leach (Long and
Rhodes 1974. as cited in USDA 1987). A number of studies have also reponed that benomyl
and its residues are moderately persistent to highl y persistent in agricultural soils (USDA
1986). Holden (1986). however. reponed that one of benomyrs metabolites. MBC. does
display a tendency to leach.
M,toloxyl. In organic soils. met:llaxy l tend to be persistent and immobile because it is
adsorbed to soil panicles. which also makes it unavailable for microbial degradation. In soils
with low organic content. metal3J<yl has been found to be susceptible to leac hing and
downward transpon if a large amount of rainfall occurs (S harom and Edgington 1982. as cited
in USDA 1987: Coffey 1985. as cited in US DA 1987).
Chloropiain. Very little infonnation exists on the fate of chloropicrin in the soil and water
environment. Chloropicrin has a relatively short persistence in soil and is ad,orbed to soil
panicles. Chloropicrin is also subject to biodegradation and has not been shown to leach to
any great depth in the soil (USDA 1986).

Da,omn. Dazomet breaks down rapidly in moist soi ls to fonn methyl isothiocyanate.
fonnaldehyde. hydrogen sulfide. and monomethylamine. None of these products are subject
to soi l accumulation and the primary mode of soil loss is through volatilization. Because
dazomefs products volatilize as well as biologically decompose . they do not generally leach
and have not been found in ground water (USDA 1987).
Mflh yl hromidt. Methyl bromide has a shon persistence in soil and is adsorbed by soil
panicles and moisture. Due to it' volatility and water solubility . it is mobile in the soil and is
subject to hydrol ysis am' biodegradation. While it may leach in the soi l it does not leach to
any great depth due til il' volatility. One state. Hawaii. has detected methyl bromide in the
ground water ( SDA 19~7) .
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This s«tinn descrihe< the populations whu may be exposed to pc. deldes 11.< are. ult of their
use at the Lurky Peak Nursery . and describes the repre. entative exposure scenarius used to
c. timute their e'ptI",urt'li lind d ose~ .

h ve been ob<erved to

0 ·)-23

The people that could be. affected by exposure to the nu rsery pes tic ides fall into two g roup~.
The first group. the pubhc who m y be subject to nonocc upational exposure. i nclude~
residents (or worker.;) living at the nur.;e ry or in homes j us t outside the nursery bo un dary or
member.; of the public us ing the facilities at or near the nu rse ry. The second gro up. the
~er.; (~ ncl'uding both nursery employees and contractors). are those persons directly
Involved In the nur.;ery operations. from pesticide application to the outpla nting of the nu rsery
s.lOCk. The worker group includes mixer/loader/applicators. weeders. inventory personne l.
lIfters.. sorter/packer.; and tree planter.;. fum igators.. and tarp lifte rs.

E.z,osan

on actual dose levels found in field exposure studies of agricultural workers who wore no
protective clothing or equipment. If workers were to wear protective clothing and
equipment- suc h as long-sleeved shirts. gloves. coveralls. boots. and filter masks or
respirators-during actual operations. their doses could be significantly lower than those
es timated here. However. des pite all precautions . workers present during treatment operations
will be exposed to some extent
Additional factors must be considered when evaluating the likelihood of a member of the
public receiving a pes ticide dose. For example. a nearby resident would receive a dose as
high as the one estimated in this analysis from eating garden vegelllbies with pesticide residue
only if all of the following conditions were mel:

Sc~lHIriDs

The exposure anaJysis is di vided into two major components. based on the two popu lations at
. -the exposed pu lie and the workers. To represe nt the e ntin: range of possible expos ures
f
Fon:st Service nursery o perations. three levels of possible exposure were analyzed :
routine-typicaJ. routine~lt treme. and accidenllli.
R

tine · typical exposure those likely to occur in the vast majority of al l appl ications. are
d on avenge conditions.. s uch as verage appl ication rate. average num ber of acres
tre d. avera e number of applica.tions per year. or average time to reentry of seed· beds afte r
treatment.
R tine~ treme expo ures represent the highes t doses a person wo uld be ex pected to receive
under nomJaJ openting conditions. Ro utine-extreme expos ures are based on cond itions that
resul in hi, h do~<. uch a.. using the highest application rate on the larges t acreage and the
m;Ulmu m hour< per day worked. or they an: based on the upper li mit of the 9S-percent
ronfKknce In rvaJ of the doses 0 served in fie ld studies.
Cldent;&] e'p""ure level. were determined for number of possible accidents. including
Iprnent f Ilure. pe IIclde pill. pesticide pray. or failure to o bserve proper reentry times.
pecined '" each exposure scenario an: those that affect the

The resident's garden was close enough to the treated area to receive some level of
pes ticide drift.
The weather conditions on the day of treatment were s~ch that the pes ticide
happened to drift off·site in the direc tion of the garden.
The resident ate the vegelllble immediately after the pes ticide residue landed on it
without washing or rinsi ng it.

It is standard USDA Forest Service practice to avoid cond itions that seem likely to cause drift
onto a sensitive area. s uch as a garde n. if one happens to be nearby. Also. there is only a
s mall possibility that the resident would pick and eat a garde n vegetable immediately afte r an
app lication operation.. Addi tionally. the resident probably would wash the vegelllble before
ea ting it. This com bination of fac tors makes the possibility of the res ide nt receiving s uch a
dose re mote.

Es/ima/, d ExpoSUTlS and Dosn /0 M, mb, rr of tit, Public
Exposure of the pu blic depends on the proximity of the treated nur.;ery bed to re idence •
garden crop . livestock. dri nking water s upplie • streams. and other bodies of water.
Me mber of the pu blic could be ex posed to nursery herbicide . fu ngic ide . and insecticide,
through dermal and dietary routes and nurse ry fumi gan ts by inhalation route . Thl section
describes exposure . cenario. that represent ty pical and extreme die tary and dermal d
and
inhalation expos ures to exposed me mber of the public.
OIetary Dos

"

Pes tk: ide muy be inges ted by me mbers of the public from food contai ning pe, ticide residue .
Food items suc h a.< lIarden ve&etubles muy have received ome le ve l of pe ticide fro m pray
drift. Publ ic or,, 1 do e. could aI, o re ul t fro m eating beef fro m cattle th t h ve fed on
contaminuted ¥rJ" .n a nearby pas ture . but these cxpos ure, wo uld be very mull because of
the sm.1I .mo unt " f <l n rt MOCi led with nursery operation .

0- 24
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TIle n~oo are intensively managed sites with very little cover suitable for many species of
wildlife. and fe nces to limit the wildli fe. However. smal l animals such a' rodent'. rabbi~ .
and birds may f"''1ucnt the n ~ry bed Many species of irds.-for example. robins.
parrows.. doves.. qu:ail. grouse. and gee..~-vi it the nurseries. These birds may be exposed to

pesticides by moving through a treated seedling bed. Although the possibility of the public
eating lame th3t could contain pesticides is very remote. calculations were developed to
estim te the levels of possible contamination in rabbits and grouse as possible human diet
i
However. the time between the exposure of these game animals and their being killed
d ealeo. and the preparation of the meat itself by cooking. should greatl y reduce any
pesticide residlleS.
i k (although highly improbable ) that the public could ingest pesticide from
W1Iter that has received pesticide drift. runoff from a treated bed. or ground water
tunination from leaching. TIle latter ould be true only for those pe ticides that have a
'gnifi
t jKlleIItial to leach. Some nursery beds at the Lucky Peak Nursery are
Ipptnllim Iy 100 feet from open water in tributaries to Mores Creek. Therefore . the
possi 'lily of the pu lie drinking urface water or ground water containing one of the more
iJc pesticide h been examined in this analY 'i
e:c~ ure

..:cn:ui • were used to estimate typi aI dietary exposure to the pUblic. The
en:mru are u..~d 10 re presenl routine- typical events. while the final scenario is used
to repre~nt a muti ne-extreme evenL The enario are as fo llows:

Seven

r"",

described previously for estimating pesticide drift deposition on plants was used
pesticide residues (Hoerger and Kenaga 1972).

10

delerm ine

In determining the dose to an individual from eating beef from cattle grazing nearby. several
assumptions were made. Cattle with a body weight of 550 kg were assumed to eat 12 kg of
grass per day for 5 days and retain 10 percent of the lotal ingested pesticide. The residues in
Ihe grass were assumed to degrade over a 5-day period. The method of determining human
doses from animals that may have absorbed one of the nursery pesticides tends 10
overestimate likely doses because it is assumed that no breakdown occurs in animals and
because animals rarely retain such high levels of residue in their tissues.
In determining Ihe dose to an individual from eating a rabbit or grouse. a game animal
( 1.35-kg rabbit) and a game bird (0.75-kg grouse) were assumed to get a dermal re idue le'·el.
equivalent to Ihal on vegetalion. over 60 percent and 63 percent of their body surfaces.
respective ly. Penetration of the residue was assumed to be the same as through human skin.
The ra bbit and grouse also were assumed 10 get an oral dose from their non-absorbed dermal
residue by grooming 37 and 20 percent of their body surfaces. respectively. Of each animal's
lotal dermal and oral dose. 10 percent was assumed 10 be retained in the animal 's flesh. A
per on was then a'sumed to eal 0.5 kg of the animal and the person's do e was calculated
assum ing no degradation or loss due to the preparation and cooking of the food.

It _

Ellun 0.5 kl uf a l arden vegetable (lettuce) with drift residue thaI is grown 100 feet
from the exh of the treated areas
Ellllng 0 5 , of beef from cattle ,ruing in nearby pastures
Ellun 0

• of a rabbit thaI h

E.aun. n

I of

On

,muM: that h

been dermaUy exposed in a treated seedling bed
been dermally exposed in

In 2 0 hie" of urf e wIer th t receiv

treated seedling bed

In determining the dose obtai ned from drinking surface water with pesticide drift. the drift
was a....' umed to land on the surface of the water which was 2 feet deep. No dilution w ~
a"-Sumed to take pla.:e prior to the ind ividual drinking the water.
In determining the dose obtained from drinking surface water with pesticide runoff. the
surface drirudng water was assumed to come from the tributary draining the centra l pon ion of
the nurse ry. ju t upstream of ill confluence with Mores Creek. The runoff wa< diluted ba.~ d
on the milJl imum number of fie ld treated with the pe ticide on any given day in the dminage
area to the tributary and the tolal drainalle to the tribulary. The amount of pe. licide a<sumed
t(1 be available for consumption wa Ihe total pe ticide available in solution in the . urface
wate r and a perce ntage of Ihe portion adsorbed 10 the sedi menl.

drift

Rour;n, -Exr"m,
Onn In, 2 n h " of urface w

r th-t receive run ff

E lin n ~ • f ,arden v et ble (lettuce) with drift
fw m lhe e,.; h of the trealed
If

n,

r,,...,,/

re!

idue Ih t i ,rown 25 feel

The mutine-extreme ",enarin is b~'Cd on an individual eatina l arden vcaetable. anlwn 2
ree l fmm a trealed bed Vcaerable. ,rown cln. er to the nursery beds will be , ubject to hiaher
II
umpticlOs made are Imilur to Ihose Il'ude in Ihe ro utinepc!ticide llrift lle pn~ l tllln .
Iypical . .:enurl" fllr c"n,ami naled ve,e tuble coru umption.

Dermal Dos
Two ·e nun .. , we ..... <h.. <en
re pre~ nla tlve (lr pNenliul dermal upo. ure. ((l the publk :
d,recl dermJI e'p",ure 'n <pray drif~ !lOd peni nl u d\ i with pe. tidde reoidue on i~ rur

[). 26
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[krmaJ exposure
estimated for nearby residents assummg that they arc directly
do wind of nursery bed t the time of spraying. at a di tlInce of 100 feet for the routinetypical ase and 2S feet for the routine-extreme casc. Spray drift WllS assumed to contllct 2
feet of exposed !tin. and skin penetration WllS assumed to be 10 percent (USDA 1984)
except .
~ for which the chemical-specific penetration rates were known. Dermal
penetn
rates for d nursery ~ticides are presented in Table 0-3-8. The value of 10
percent
II()( been exc:ttded in most dermal absorption studies. and it has been uscd as a
IIlOdenlIeIy coruetVatiyc value by others. including the British government. for risk

m indirect dermal exposure WllS estimated assuming that a dog is exposed to ~ticide
g
gh a treated bed and piclting up the ~ticide on its fur. Half of the residue
the animal' fur is assumed to be trunsfem:d to a person's Itand. and a fraction of
t1y
d. based on each pe ticide' s dermal penetration rate.

ex
res would be nelliaible compared to dermal doses (Dubelman et.1. 1982).
cept in the ase of exposure to fumigants; therefore. inhalation exposures were not
led for the other ty~ of ~ticides.

Tabl, D-3-8

Dermal Penetration Rates for the Lucky Peak Nursery Pesticides·
Pesticide'

Rate (%)

Reference

Herbicides
DCPA
Glypltosate
Napropamide
Oxyfluorfen

10
3
10
10

USDA 1984'
EPA 1988b
USDA 1984'
USDA 1984'

Fungicides
Benomyl
Metalaxyl

3.5
30

EPA 1986
EPA 1988c

'Dermal penetration rates are rates of penetration tMough the skin.
'Fumigants are not included since fumigant exposures are primarily tMouah inhalation .
'No value available : a value of 10% WIIS used. lIS uggested in USDA 1984.
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tim -weighting for multiple r auing. at uiffere nt hll.:ation .. imultan ou I . Th value
nbta.ineu f(lr m th I bromiue were 0.435 ppm anu n.2 17 ppm at 25 anu 511 f et tlO\ nwinu nf
the . ite. reop cti ely. Th maximum valu _ for l'hlor(lpicri n were II.IIM ppm anu n.OD ppm
at 25 ami 50 fe t do" nwinu of the . ite, re pecti el .
Accidelltal

cduental e po ur of nearb re si uen~ ' w~ e. timateu for per.. on. at 25 fe ct and JOn fe t
uownwintl of a ho. break (Ir other . ource r le ~ of the fumigan . Th . cenann w~ , imil;lr
t(l the . cenan(l u. eu for worker e po. ure ((I an acciuental r Ie~ e of fumigant... A Gaus ian
plume nHluel u. ing atm(l. pheric turbul nce typ . (Hanna tal. 19X2: Pa.liquill 1974) w~ u eu
in thi. calculation. Turbulence t pes were b~ ed. in part on , urface wind . pe tI anti amount
of . unlight. Evaporation rate. f(lr the fumigan t. w r . timateu from caJculatHln. ba.c; tI on
equation. by Ori a. ( I X2 ). Th calculation. u. tI the vapor pre .... ure anti molecular weight
of the fumigant. th am i nt temp rature. and wintl . peeu . The air temp ratur w~ ~ umeu
to b flO "F anu the wind peed wa~ 5 mile. p r hour.
Th e. timated e ap(lration rate \ r th n input int(l th plume mod I. Th application rat
u. eu in the mnuel \Va 350 pouml. p r an for a fl7 p rcent m th I bromide anu 33 p n.: nt
chlor(lpinin mixture. Tractllr .. were a:. umcu hI appl th fumigant whil moving at a . p u
(If I mile per hllur.
Lifetime 00 e.

ifetim Ull. e til th public w re caku lat U fnr th c(ln. umption (If ontaminat U rabhit. th
c(ln ul!lptinn IIf cllntaminat U g table. grow n at 25 ~ t frum treat u nur ry u ' , th
ClIn umption (If \ at r c(lntaining . tidu drift. anu dir ct u rmal e pl. ur
~ t fwm a
treat u nur r b d. umulati e li~ time un. e. ttl th public were cakulated by multipl ing
. ctinn b 5 IIr 30 'P(I. ur . , thl' n a raging thi. (I r n

E limal d

pll. "re~ and

n(),
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Worker

Tabl
. ) . l) Ii "t Ih,' pc ' ticiu s th nur. ri
u. e nnu th t P . (If \! If f. that may
po ' U In ea '11 ti n". rh nur ry gen rail mpln . th foll(lwi g numb r of p rsonn
annuall fllr it. " p' f.1 .lI n ': I to mL cr/l( lad r/uppli 'ator. , 5 tf' 10 w u r. , 7 to in nt~
per linn I. 15 II' (. 2 1.llr rl IIrter/pac r , t(l f, fUlOi ators for m th I bromiu lI.:hlowpil'rin
appli 'atilln , h I I, m . ',II l'" fllr U<llll 1 t applicatilln , anti ttlrp Itft r . Tr
lant r. ar not
mplll eJ at thl I Ill" ' P ak ur '
but the ar incJud u in thi. · anal . i. . inc th ar
a revt d h Ih ' .r h"l1dlin • 0 tr at d " Jling' .
U mall or b inhalation durin' ruutin op rati(ln , . u 'h
mi in'
Work r' 111 "\ I">l' l' p ll
ami III,Ut'l1 ' p" I • •U IOtll the appJi 'ution quipm nt. ppl. ing p ti 'ill til th lIil or
ge tJt 'IIn 1111111L'Jtll1g or r rn(l ing ' furnig nt t' rp, wurking in a tr at d
ulin b sllon

Tobit' 0 -3-9

tici

nd the Typ of

orker E posed in the Lucky Peak Nursery
Typ of Worker EJ{ po. ell"
Mixerl
Loaderl
Applicator

P ticide

Weeller

Inventory
Personnel

LifterslSorters
Packersl
Tree Planters

Tarp
Lifters

H rbicid

OCP

..

0

w
w

Glyph s te
proparnide
o yflu rfen

B
A.B
B
B

J{
)l

)l

)(

It

It

)l

)l

)l

)l
J{

x

)l

)l

)l

)(

Fungicid
B n my I
etal yl

B
B

Jt

)l

)l

)l

Jt

J{

Jt

)(

Fumig nts
hloropicrin
o zorn t
ethyl bromi

B
B
B

)(

)l

Jt

)l

Jt

• = rn r J nur, ery tre tmenlo;;: B =, e d d Ire (mento;;,
'1n " " in th column d notes e)lpo, ure p tential ,

d(
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after pesticide application. or h:ll1dling seedlings some time after the pesticide treatment
during such w • aI weeding. lifting. sorting. packing. and tree outplanting.

In genenJ.
ers ho ~ protective clothing and equipment and who adhere to prope r
c
up procedure... label precuutions. and reentry intervals will have significantly reduced
of

(FOC' more dellliis on protective clothing. see the ri k analysis discussion in Section 004
ppendi ).

TIle inventOf)' personnel can be expected to have the highest doses because their contact with
the vegebtion m.y occur shortly after praying. Lifters. sortcrlpac kers. :lI1d tree planters have
considcr.a Ie c ntact with foliage several month, fter pesticide ap lication. which would
aJ
time for d' ipation of most of the di lodgeable residues.

TIle clcrm;tl ckL<e m mi"erll derl pplicators depend on the concentration of pesticide in the
. pr:ly miA. the urface llre:l of the person' uposed kin. the extent to which the person' s
b
the pe.Hi ide. :lI1d the time that elapses before the person washes. Dermal
ers in CIS other than pe ticide application depends on the reentry time to
nd the degree of contact with the treated plants and soil .

In the unr ely event of an xcident. orker may be exposed to muc h greater amounts of
pestic.de than the would under normal circums tances. High dermal exposures would res ult
.f pes !de eoncentrJte or some of the prepared pray mixture spilled on a workers skin
d nn, miA.n . loading. or praying operatioll.'!
worker who is accidenmlly prayed with
pe50cWe h.le tanding too close to a tractor applicator would receive a high dermal dose.

the exposure estimates for many nursery workers. In order to gain improved exposure
estimates the Forest Service has funded an exposure study of nursery workers. The stud y was
conducted by Dr. Terry L. Lavy of the University of Arkansas at three nurseries. the W.W.
Ashe Nursery (a US DA Forest Service nursery in Brooklyn. Mississippi). the 1. Herbert Stone
Nursery (a US DA Forest Service nursery in Medford. Oregon). and the D.L. Phipps Nursery
(a State of Oregon nursery in Elkton. OR). Twenty to twenty·eight workers from each
nursery (including pesticide applicators. weeders. scouts. and packers) we.re monitored over a
12·week period. The toml urine output was collected from each subject during the study
period and analyzed for pesticide residues. In addition. dermal patc hes were worn by the
subject' and also analyzed for pesticide residues.
The results of the analyses of both the dermal patches and the urine should provide
quantitative estimates of pesticide exposure. as well as estimates of dermal ad orption of each
pesticide. While the field·study and sample analyses have been completed . the data analyses
of all the raw data collected during the study have not been completed. Thi data may be
available for incorporation into this risk assessment at a later date .
MixerlLoader/Applicators
Table D·J· I provides a list of pesticide application times that shows the mo t likely times
when mixer/loaderlapplicators could be exposed to each pesticide that may be applied in a
nursery. For this risk as.<essment it i. assumed that the same personnel in each nursery apply
all of the pesticides in a particular year. Thus. this assumption overestimates exposure and
risk. No other workers or supervisors are assumed to be directly involved in pe ticide
applications.

Dn<e were e timated for the followi ng worker c.tegories :
Routi",· Typical
I

' nerlloadcrfJpplicllt lr.
Routine ·typical exposures were calculated for a given pe ticide from the averJge application
rate and average num ber of a res treated daily at the nu rsery. Thi analysis assumed that the
mi xer/loader/appl icators used cover.llls a a form of protection. Workers at the Lucky Peak
Nursery were a: umed tn treat the total acreage of any giveo app lication in a single day using
tractor· mounted boom sprayers.

Weeder

L.ft<:r .

'rterlpackcr<, and tree planter

T.rp hft r
to the workers were e.' tim t d in part from the result' of
tuthe of pe tIC.de worker< reported in the literature. tudie were selected that
t d"<clv rrprc"C nt the pe tlcide pplic.ti n prac tices of the Lu ky Peak Nur:<e:ry.
wever n.. ne " f the "Clened IUd .." m t hed the<e pr tice in II respects and certain
ere neee sary in order to utr polate the results of the field worker tudie, to

~P<'"

[). J2

The doses to wl'lkers were calc ulated based on worker expo ure • tudies that. in most clI.<es.
involved pesticides other than those used in the nurserie . Reinert and evern ( 1985) list the
many different applicable studie. that have been used by EPA 's Expo ure Asse ment Branc h.
These include data (In )4 cases of ground rig driver . JO case of mixerlloaders using wettable
powde rs. and 32 cases of mi xe rlloader using emulsifiable concentrates. In cxtrapolatina
from these studies. the ex posures a.re IL,sumed to be direc Uy related to the amou nt of pesticilk
ap pl ied by applicators or hand led by mixerlloader as suggested by Rei ne rt and e vem
(1985). tudie' where 2,4· 0 Wit' applied were chosen because tudies have . hown that
greater than 'III pel\:e nt of the oml dose of 2,4· 0 in human, L rapidly excreted in urine.

[). .

dIerm..J and inh;&lati n dose will reacl similarly once in ide Ihe body (Sauerhoff el al. 1977. as
ailed in Lavy el al. I
).
fur m i.~erflo:HkrlappUcalors employing uuclor-mounted booms were e limaled
IUd)' y. II el ai_ (19 2) thaI measured the uri nary excrelion of 2.4-0 of 26
involved in ground pplication Samples were collected fo r 6 consecutive days after
It . JIre ex
ure 10 2.4-0. For Ihi ri k;asse menl. the routine-Iy pical esti mates of doses 10
t,crIlocIderfapplicalors were based on the average 10 tal exposures (m iUigram per ki logram
of
y ;eighl) of the mixerll derlapplicalors in ash el al . ( 1982). correcled for Ihe
nl of pesticide applied per day and for the derm al peneuutio n rates.
for mixerflooderl pplicalors employing hand sprayers were estimated usi ng a sludy
y Lavy el J. (I
) thaI me ured urinary excretion of 2.4-0 of 20 worke rs involved in
pplication y the hack and squirt me thod. Samples we re collected for 5 consecutive
cbys after a 'ngle exposure 10 2.4-0. For Ihi risk ;assessme nt, the routine-ty pical esti male
10 mixerlloaderl3pplicalOrs were based on the average lotal expo ores (milligrams per
klv-un of body weigh I) of the mixerll derlapplic 10rs in Lavy el al. (1987). correcled for
the
nl of ~ ticide applied per day and for the dermal penetration rales.

for traClor pplicalor and hand prayers were based on Ihe uppe r
percenl confidence inlerval for Ihe mixerll der/a pplicalors fro m Ihe Nas h el
d Ulvy el al. (I 7 ) tudies. respectively . These doses were calculated a um ing
r ero wear no proleclive clolhing or equipment These exposures were the n
ad .., 11<11. ' ..:11 n lhe highesl application r Ie and acreage fo r each pe tidde in Ihe nursery
hedllie TIle dermal peneuution rales used are lhe same as those described for Ihe
rounne-typ . 1 e 'lIO'ure for the mi erll derl.pplicalOr.

po ure were calculated for the mixerlloaderla pplicalors : pray
p,lI
F.'r .on ,de nl..1 praytnl. it i
umed Ihat 2 square feel of exposed kin are
pr.. ~cd .. I lhe In ~ndc d pplic tion rale. For a pill. il i iii umed Ihal 500 milliliters of a
1"1 ,d en ·.ntrall:, p,lled on cI Ihing thaI IlIi0w 0 percenl of the Clive ingredienl 10 p
IlImu h . ' lhe tn. ,,"d 100 milliliters of the concentrale i pilled directly onlo Ihe kin
,
1ft IlI1d '101m
I I ) p , lidde used al lhe Lucky Pea.k Nu rsery Ihal are t red in a
,I form ere
umed III n.. vc n pill pol.end I. unle they are mixed inlo concentraled
,d .... Iull .. n ~((lre be,ng dllu d 10 lhe ppl ication concentration.

w
H.. nJ
l.

,..
, "n~ I used tn addition to herbicides to control weed in the nu rsery. Weeder
""
uroe ry are
umed work pproxim tely 30 days per monlh during Ihe
[)..)..

monlhs of Ju ne. Jul y. and Augus t. Dose eslimales for weeders are based on Ihe leve l of
dislodgeable resi dues on nursery slock. Doses res ulting from vegelalion contacl we re
calculated by combining the foUowing :
An accounting of Ihe dislodgeable residues on the nursery stock over lime. including
wash off fro m irrigalion and peslicide residue decay

An accounting of worker acti vily in Ihe nurse ry beds over lime
A calculation of the rale of transfer of residues from Ihe foliage to a worker
The firSI ile m required knowledge of the rates and timing of chemical application. Ihe rJ Ie of
degradalion of dislodgeable residues. and Ihe rate of pes ticide res idue washoff from irrigation.
Peslicides applications to pre-e mergenl seedlings wo uld res ult in no residual peslicide on the
vegetation: Iherefore. worker doses we re nol calculated for Ihese applications.
Worker aClivity eSli mates are based on the nurse ry schedules and on ree ntry lime to the
trealed nursery beds. Altho ug h Ihe praclices are realislic. Ihey were c hosen 10 represe nt
relalively labor-inte n ive nu rsery manage me nt. Worker ac ti vity is sc heduled in te rms of the
work operalion. Ihe date. and the num ber of hours per day. This informa tion is corre laled
with the dislodgeable res idue e 'Iimales III calculate worker doses.
T he calculatio n of ab.. orbed peslicide dose .. from work er COntaC I with foliage was do ne
fo llowing the procedure used in the "unified fie l<! mode l" (Popendorf and Leffi ngwel l 19~2 :
Popendorf 1985). The unified fie ld mode l calculate .. wo rker doses based on e .. timales of
initial pesticide re .. idue levels. dis lodgeable resi due decay. and de rm a l absorption rate.< " f
pes ticides. The rate of transfer of resid ues from the fo liage to the workers was iii sumed ({l be
equivalent to 1.600 e m' of residues per hour (Popendorf 1985).
Oi .. lod/leable residues were a.... umed ({l degrade from Ihe day of application ({l the day of
ree ntry into a nur,;cry bed. bu.'ed on the foliar degrJdation rate. In Ihe absence (If field
studies nf disl odgeuble fe<i due .. in the tree nurserie ... fie ld and laborJwry . tudie .. of ~.<tici de
degradalion rates have ~en used in this anulysis to eSlimale dL lodgeable re .. idues. The,;c
. tud ies are reasonable 10 u<e. although they d(l not match in aU cases the environmental
condili"n.< and Ve!!ewl;'," Iypes of the tree nurseries.

The tllutine-Iypkal .'p"'ures for weeders are bu.sed on averuge or reulistic number of days
between the peslkldc app licalion and weeder field e ntry. II L u.", umed Ihul weeders enter
fie ldS 7 day' uflcr .Ipplication "f herbicide .. and fungicides. It wu.< al. n u.,,<umed Ihut the
weeders 'ponu ~ hllll r' a day in the treuled beds in conluct with the 'prayed vegetalion. The
fraclinn ,' f e.,h __ eeder's lime spe nl in bed.s treu led wilh a give n peSlicid Wu.s iii sumed to be
the same . ' Ih,' Ir.IC Olln of the total nur,;cry bed acreuge treuled with thut chemical.
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Tabl, D-l- IO

Time Intervals Between Pesticide Application and Exposure for
Inventory Personnel at the Lucky Peak Nursery
TIle routinc-<x~e e posures for weeders are based on lower reentry times of 3 days for

icide5 ~ fungicides. Weeders spend 8 hours in the field The other method used
mod to be similar to tho..<c described under the routine-typical scenario.

Routine-Typical

A«id, tal

Accidentll aposure assumes premature reentry to a seed bed 2 hours after it has been treated
with a pesticide. Tbe weeders are assumed to work 10 hours in the bed. The exposure
y ' me
are assumed to be the same as those described for the routine-typical
see m o_ Plemature entry to a treated bed is unlikely to occur because treated fields are
ted with the date of application and the name of the chemical applied.

t the Lucky Ptak ursery. the inventory personnel work for approximately 15 days per year.
Seedling are generally inventoried in August. During inventory. nursery personnel count a
pie of the planL'! and measure the height and diameter of selected plants in each nursery
bed. Tbe Lucky Peak Nursery has begun implementltion of a mechanical seedling inventory
sy .tem which ill. in future years.. reduce the amount of conlllct inventory personnel have
lth <cedling_.

It

ti",-T pica/

TIle mutine-typical expo ures (or these worker are based on the average or realistic number

of d.lY between the pe ticide applic tion and invent ry. The inventory per nnel at the
Luc 'f Ptak I u~ry are typically perfonning their duties during the time of year when a
majOrity of the pc.! ticide pray in, i done. The typical interval between the time of pesticide
plication and lnventory (or e:x:h pesticide i Ii ted in Table 0-3- 10. These intervals are
...<cd on whichever inventory period h the lower average interval. It was assumed that
,"'en ry pet'onncl pend 6 hour
d y in the treated bed in conlllct with the sprayed
!.Ition.

Pesticide'

Herbicides
DCPA
GlyphoS3te
Napropamide
Oxylluorfen
Fungicides
Benomyl
Metalaxyl

Routine-Extreme

Average Number of Days
Between Pesticide
Application and Exposure

Least Number of Days
Between Pesticide
Application and Exposure

15
--,

2,
--

15
15

2
2

15
105

90

2

'Chloropicrin. dazomet. and methyl bromide are not included in this table because they
are not applied to the foliage. Therefore. inventory personnel will not be exposed to
these pesticides.
' Glyphosate is only used in non-crop areas. Therefore. inventory personnel will not
be exposed to glyphosate during routine operations.

TIle m tinc-e'ltcme • • po.ute! are b sed on the lower intervaJs between pesticide application

lnV nr ry de ·rtbed In T ble 0- 10. It is
umed th' t the inventory per nnel spend 8
per d y wnr In .n the becb. The analysi w
imilar to th t described (or tl'ie
mutlnc-typK.aJ n Iy •

O· - 7
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Table D-J- II

«id"", I
nw ex ute assumes premature reentry 2 hours after pesticide spraying. Inventol)'
petSOOnel:an:
umed to
rk 10 hours per day in the treated bed. The exposure analysis
me
:an: the same as th
described for the routine-typical analysis.

Dllring peri

in November and late February and early March. the seedlings are removed
the nursery beds and are oned and packed for sh.ipment to the outplanting site
for field planting. All seedlings are removed from the Lucky Peak NurseI)' for outplanting.
W ers usualJy pend 15 days a year in these functions. Tree planter exposures are included
in th · analysis.. beeause of to the doses they may receive as a result of nursel)' operations.
TIle
elS h.ave con iderable contact with treated foliage. but nonnally a time interval of
m nth or more h elapsed inee treatment. during which the residues have degraded or
have been washed off. Tree planters would have dose levels no greater than those of lifters.
• and pac ers.. and they could be even lower if further degradation of the residues
occurred,
(I~) from

TIle routine-typical dose. for these personnel are calculated for each pe ticide u ing the
=r tic number of day between application and seedling processing Ii ted in Table 0 -3- 11.
TIle metOOd: used to cal ulate foliar re idues and dennal exposure are the same as those
dexribed for invent I)' personnel and workers who were also as umed to . pend 6 hours per
!by
these xtivitie.

The mutine-C\treme expo.l ure for these workers are based on the least number of days
tween pe t""de appli ation and the lifting. sorting. and paclting activitie • as presented in
T Ie ()'}-II The wnrkers are a umed to spend 8 hour. per day in the treated fields. The
:lIl3ly I
:a: " the"",,,,, the ~e as that des ribed for routine-typical exp ures.

Time Intervals Between Pesticide Application and Exposure for Lifters,
Sorter/Packers, and Tree Planters at the Lucky Peak Nursery
Routine-Extreme'

Routine-Typical'

Pesticide'

Average Number of Days
Between Pesticide
Application and Exposure

Herbicides
DCPA
Glyphosate
Napropamide
Oxyfluorfen

120

--,
--•

105

120

105

Fungicides
Benomyl
Metalaxyl

--•

..•

2 10

195

--,
..•

'The number of days between application and exposure is ba..<ed on the fall lifting
schedule.
'Chloropicrin. dazomet. and methyl bromide are not induded in this table becau e they
are not applied to the foliage. Therefore. lifters. soner/packers. and tree planters will
not be exposed to these pesticide .
' Glyphosate is only used in non-crop areas. Therefore. lifter/soner/packers and tree
planters will not be exposed to glyphosate during routine operations.
'Napropamide and bennmyl are only used on first year seedli.'gs. Therefore. lifter/soner/·
pa~kers and tree planters will not be exposed to these pesticides during routine operations.

ccu/tnJ I
. rdcnt.tl ,pt, ure were calculated
umin that the residue levels are higher because of
prem ture hfter reentry tn bed 2 hou after treatment and th t the lifters work 8 hour per
d;ay \0 uch b<od
(cidental reentry is unlikely because the treated arell.l are posted.

r

Ion

Tile Lu y P
ur,",1)' operation. include the use of the fumigants methyl
r lm,de/.hl",,,p..:nn which i 67 percent methyl bromide and 3 percenl chloropicrin.

()'3· 38

Least Number of Days
Between Pesticide
Application and Exposure

0-3· 39

aR USU1llIy applied as a glLS o.r liquid to. lIIe ail subsurface by c hisel injectio.n.
III I
idc:lchJo.ropicrin mixlUre is u.sed 10 fu migale approximalely 18 acres al Lucky
fbk • unery in '!her September or April. The Lucky Peak ursery em plays conuact crews
b lbeir fumipti ac . ities.

wing aR
maries of worler exposure slUdies from !he Californ ia Department of
Agriculture III I were u.sed 10 estimale exposure concenuations for nursery
flil:lligarofS
u.se melllyl bromide/cl\loropicrin.
~:addy

el aI. (19 ) measured melllyl bromidt concenuation in lIIe worker breallling zones
iJ flll:nig tion projects. Me yl bromidt was applied ~t rates of 214 to 375 pounds
per IIICte (I acre). A tarp was applied to !he soil surface as !he fumigant was injecled to a
dtptb of inclte.s. Air samples were collec lICd over periods of approximalely 30 minules.
The ~ IIowing "''UC !he measured concenuations fo r the lhree calegories of workers: uactor
dmu. 0.2910 5 6 ppm. average of 2. 17 ppm : copilot. not dtteclllble (NO) to 7.42 ppm.
averaae of 2. ppm : and shoveler. NO to 2.25 ppm. average of 0.67 ppm. None of lIIe
were gtealer lIIan !he l5-ppm permi ible exposure limit set by lIIe California
' ;u
ety and HeaIIII Admini uation. Three of !he forry measurements were
p m. which ' the lhreshold limit value (fLY). The TL Y is a time· weighted
) for n -hour day set by !he American Ce nference of Governmental Industrial
CGIH). TW . were not calculated for this study.

were 1.2 ppm (driver) and 1.9 ppm (copilol). and they were 35 ppb (driver) and 50 ppb
(copilot) for chloropicrin.
Routin~· Typical

Fumigation willi melllyl bromide/chloropicrin is performed by a crew consisting of a tractor
operator. a chaser. and an assistant. The crew members may rolllte assignments lhroughout
lIIe workday. Generally. workers de not wear protective c1ollling. The crew works at a rate
of about I acre per hour for 8 to I I hours per day (averaging approximately 10 hours) and
lIIey may treat 8 to 12 acres in lIIat time.

. g

The uactor is driven at a speed of about I mile per hour. The application equipment has a
treatment width of 12 feet. Chisel blades. approximately 12 inches apart. inject !he fumigant
into lIIe soil . Behind the injector. a plastic tarp rolls out over !he treated soil and is glued to
the edge of the adjacent piece of tarp lIIal has been laid dewn on !he previous pass. The
oUl.ide edge of each strip is covered with soil. At the end of !he bed. !he chaser cuts the
plastic and covers the end willi soil.
A 1.000·foo.t length of nursery bed takes approximately 10 minutes to treat. It takes an
additional 2 minules to close lIIe valves. CUI the plastic. and lUrn the tractor around. A new
roll of plastic musl be loaded on Ihe traclor for every 4.000 feel of bed treated (after
approximalely 48 minutes). A 15· minute break is taken each time a new roll is leaded. Nter
about 3.5 hours of application. the fumiganl tank must be exchanged for a full one. The
workers take a 45·minute break each time a tank is replaced. Based on this description of
fumi gation practices. a worker i exposed to fumigants for approximately 5.2 hours out of a
IO-hour workday.
Worker exposure stud ie" conduc ted by Maddy et aI . ( 1982: 1983b: 1984a) were u.sed to
esti mate expo ure conce n tr~tions for nursery workers u ing methyl bromide and chloropicrin.
The measured concentrJtions in these studies were adjusted to reflect lIIe application rate for
methyl bromide and chloropi rin used in nu rsery opet'Jtion and the duration of w{'rker
exposure to. a fumigant during a typical day of nursery fumigation .
The three worker categories de"cribed under fumigation prac tices (tractor operator. chaser.
and assi tant) are considered comparable to lIIe three categ rie described in the worker
exposure studies (trJctor llriver. copilot. and hovele r).
Routin~ · Typical

Rnutine·typical eXp\lS Ure~ to. mellly l bromide/c ~loropicrin were based on the mean value
computell for all concentration measured at the applicatio n ite. wh ich WII.'I normalized for
application rute . The.<e exposure values were determined at 2S and SO fee t downwind of the
pplication . ite .

0- ·41
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Rou.~nc . treme uposures to methyl bromidc/chlol'('picrin were also based on the exposure
tudoes dcxnbcd a . ve. The extreme expo ures were based on the upper limit of the 95
pctttnt ~onfidena: mterval for the exposure value obtained in the studies after nonnalization
for ~pl~atK>n rate. The values were also obtained 25 and 50 feet downwind of the
applicatIOn SIll: .

No studies were avai lable that quantify exposures of tarp lifters to chloropicrin.
Routine-Typical

AuiJhPlwJ

n 'ca1 uposun: f oricers to fumigant1> by an accidental release of gas such as from a
Ic3ky
. or a broken blade was estimated with a Gaussian plume model using PasquiIJ
. uno phenc turbule~e types (Hannn et aI . 19 2: PasquiU 1974). Turbulence types arc based .
m pan ~n surface WInd peed and amount of sunlight. Evaporation rates for the fumiganLS
"''Cre cstul13ted from calculallon based on equations in Orivas (1 982). The calculations used
the Y2pOt' pre . ure and molecular weight of the fumigant. the ambient temperature. and wind
peed. The alt temper:Uure was assumed to be 60 OF and the wind speed was 5 miles per
f.

The ~mared evop0r3tion rates were then input to the plume model. The application rate
In .the model was 325 pounds per acre for a 67 percent methyl bromide and 33 percent
chi p,cnn m"ture. Tr.lCtors were assumed to apply the fumigant while moving at a speed
of I mile per hour. Expo ure were c-<timated t a distlnce of 5 feet downwind of the release
po,nL
'""

T rp

values were as high as 200 ppm . However. the methyl bromide application rate was
relatively high : 714 Ib/acre (80 grams per square meter). Exposures were adjusted. based on
the application rate of methyl bromide/chloropicrin used at the Lucky Pellk Nursery.

Lin~1"S

Tarp lifte" arc poII:ntia "y exposed to chloropiCrin and methyl bromide during their routine
it pproximarely 24 to 72 hour afrer application of the fumigant to
remove the prnleCII'e tarp Worker generally reenter the field from I to 7 days after the
removal of th t..rp
pproxllTl llely 15 ocre of tarp may be removed per day. The fields arc
\()"'n and phnlClI .bout 2 week afller fumiglltion.

ICIIVI~ Tarp IIfre"

1m " flen ,.,n.;entr:ltlOn< of methyl bromide were me ured during the fum ig tion of
w,,~ ,reen Cnncentr:ltion in the operators' breathing l one were as foUows: 75 ppm at
the lime of .pph.. unn. 2() to 50 ppm durin, the loosening of the tarp. and 50 to 75 '10m
hen mU,n, up the IMp
nncentrlltJOn. at an IICcidental teW' in the tarp were aI 0 m;~sured.
C entr:lll<>n '" re 4 ppm under the tarp t the tellT and 200 ppm in the worker's
ve the tear ( imp n I 7).
re tlung I, ne IU t

Methyl bromide exposures for routine-typical conditions for tarp lifters were estimated from
the monitoring srudy by Van Den Dever et aI. ( 1982). These exposures averaged 30 ppm.
The air concentration was nonnalized for the methyl bromide application rate used at the
Lucky Pellk Nursery. It was assumed that a tarp lifter was exposed to this concentration
throughout an 8- hour working period.
Routin. · £.xtr.m.
Methy l bromide exposures for ro utine-extreme conditions for tarp lifters were also estimated
from the monitoring study by Van Den Dever et aI. ( 1982). The maJIimum average air
concentration in the breathing zone for a group of workers monitored in the tudy was 50
ppm. The air concentration was nonnalized for the methyl bromide application ral<: used at
the Lucky Peak ursery . It was assumed that a tarp lifter was exposed to this concentration
throughout an R· hour working period.
The results of this study and the higher values measured during the fumigation of bowling
greens (Simpsnn 1967) indicate that shon-tenn concentrations may reach several hundred
ppm . However. this ro utine analysi based exposures on the average air concentration ove r
an entire workday.
Accidmtal
Accidental expO.<ures nf tarp lifters to methyl bromide a.nd chloropicrin we re 3.!sumed
the ame :l.' a.:C ldenlal ex posures to fumigant applicalOr .

10
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Worker Llretime Doses
The lifetime doo;e. for mixerlloader/applicators were e timnted usi ng nursery schedule values
for Ihe total num ber of acre_ treated with a pecific pe. ticide and the number of day _ the
worker L e'pn-ed tl> provide such u-eatmenlS. Annual do.e were then multiplied by 5 yeat'
or 30 yellI' 'n Inu icate c umulative expo ures.

thy l r 'miJe e'J"O'ures of

orker rernevin, pi tic tarps h ve also been measured 5 to 9
se i15 (Van Den Dever et II. I 2). The mean methyl
~Je , ~, entUII n upenenced ~y the wor ers removing the tarps in open areenhouses
rrrr ' en,e • lue. expenenced in five c S IlIn,ed from 10 to 50 ppm. Pl:1Ik

y • • f U .pph'.'1 n to Jrcen

The tntal time that Inventory personnel. lifter . oner/packers. u-ee planter . and root u-ealer
work was e'tlmJled. as.!uming that 95 percent of the time they worked the veruae number of
day. per yeJ r indicated in the worker·specific de criplion nd 5 percent of the time they
worked Ihe mHlmu m number of day per year. The fruction of each worker', time , pent in

0-3- 2
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~ to a given chemi al

was assumed to be the same as the fracti on of the whole

unc:ry bed acreage treated with that chemical. This may overestimate exposure because it
that worfters always work in treated beds and enter at the average reentry interval.
The frxti
of time spent in beds treated with the specific chemical was multiplied by the
number of day worfted per year and the daily dose to estimate an annual exposure. This was
acf ted for cumulative periods of 5 years and 30 years.

Appendix D
Section 4
Risk Analysis

SECTION D-4
RlSK ANALYSIS

INTRODUCTION
This section analyzes the risb to the health of workers and members of the public that may
resu1t from any of the nine pesticides proposed for use in the Lucky Peak Nursery. In the
risk analysis. the human exposure levels estimated in Section 0 -3 are compared with the
bboratory-ilelermined toxicity reference levels described in Section 0 -2.

"The fir:It subsection describes the methods used 10 evaluate human health risks. including the
risb of acute toxic effects. chronic systemic effects. effects on reproduction (fertil ity.
ma1lmW and fela! toxicity. and birth defects). and cancer. "The second subsection contains the
results of the risk analysis for the herbicides and fungicides used at the Lucky Peak Nursery.
The third subsection presents the results of the risk analysis for fumigants. "The fourth
ubsec:tion eli usses the risb of other toxic effects. including mutagenicity. synergistic
d fects. effects on sensitive indi viduals. and cumulative effects. In the fi nal subsection. risk
reducti through the use of protective clothing and other measures is presented.

METHODOLOGY FOR ASSESSING HEALTH RISKS

In . mit nalysis.. the pou:ntial risb to humans exposed to the proposed nursery
pestio:.ide3--thtee herbicides nd two fungicides were evaluated by comparing the
re~ntlltive doses estimated in the range of exposure situations presented in Section 0- 3
th the results of toxicity tests on laboratory animals described in Section 0-2. The risk
lysis (or the two proposed fumigan ts is based upon comparisons of air concentrations to
the thtuho ld limit value (Tl. V) . "The fum i,ant ri k analysis is discu..'lSCd separately in this

!e>..00n.
ufy 'he ris • of ~hold effecu for .U pesticides except fumigants. the doses
d (Of exposed ondividual are compared to I boratory no-observed-effect levels
(
L ' s) determined on the most sen itive test species. In this analysis. the ratio between the
:oEL and the estim ted hum n dose b referred to as the margin of safety (MOS ):
m

MO

,.

level is 10 times the estimated human dose. Therefore. the lower the MOS number. the
greater the potential for risk.
Systemic effects are evaluated based on the lowest systemic NOEL found in a chronic study
in laboratory mammals. (When subchronic studies reported effects at lower levels than
chronic studies. the subchronic NOEL's were used.) Reproductive effects are evaluated based
on the lowest NOEL' s found in a two- or three-generation reproduction study or teratology
study.
All the NOEL's used in this risk analysis are based on (or take into account) long-term
exposure. A dose estimate that exceeds the laboratory-determined NOEL does not necessarily
'·.ad to the conclusion that there will be toxic effects. As an estimated dose approaches or
exceeds a NOEL. the risk of toxic effects greatly inc reases: however. comparing one-time or
once-a-year doses (such as those experienced by the public or in an accident) to NOEL' s
derived from repeated doses in long-term studies may exaggerate the risk from those
infrequent events. In this analysis. estimated doses that exceed the NOEL are also compared
to available information on demonstrated effects in humans or laboratory animals resulting
from acute exposures to the pesticide.
For workers. MOS' s were computed for each pesticide. application. and nursery task for
routine-typical . routi ne-extreme. and accident situations. For the public. MOS's were
computed for ro uti ne-typical a nd routine-extreme situations. Because all pesticide handling
and applications are confined to fenced nursery grounds and no aerial applications are used.
the on ly accidenL~ that may affect the public are exposures to fumigants. In all cases. the
MOS 's were computed by comparing the lowest laboratory-determ ined NOEL·s. summarized
in Table 0 -4- 1. with the estimated doses calculated in Section 0-3.
Table 0-4-2 contains a summary of the observations at the lowe t effect levels in the studies
from which the NOEL's were obtained. These observation may approximate the adverse
effects that could be encountered if estimated exposure leve ls approach or exceed the NOEL.
The larger the MOS (that is. the smal ler the estimated human dose compared to the laboratory
NOEL). the lower Ihe pre um d ris k to human health. As the estimated dose to humans
approaches the NOEL. the pre umed ri k to humans increase . Whe n an e timated dose
exceeds a NOEL. the ratio i reversed (the dose Is divided by the NOEL) to indicate the
factor by which the e timated dose exceeds the NOEL. In that case. a minu ign appears
with the MOS to ind icate that the eMimated dose exceeds the NOEL. An MOS of -So for
example. mean.' that the estimated dose is S times the laboratory-determined NOEL.

0 Udose

arc)n of ~ ty allows for the uncertainty inherent in reI tin, doses and effects seen in
• to e.,um d doses nd effects th t human might experience. For example. an MOS
mo 5 III t the I boratory-determined !IO-observed-effect level is 100 times the
d lIum;u1 do~ ; an MOS of 10 mean the I boratory-determ ined no-observed-effect
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A negati ve MO indicates that the e. timated dose (given all the a umptions of the expo ure
situation) may produce some toxic effects in a person of average sensitivity. IlIthough it mu t
be remembered that the MOS is ba.-.ed on a laboratory dose level that produced no toxic
effe c ~ on te" <pecie . When repea ted dose to humans are muc h higher than the I boratory
NOEL. Ihere I< a risk of harmful effects. Converse ly. when the human dose i smllli
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Laboratory Observations In Test Animal~ at
Lowest Effect Lenis for the Lucky Peak Nursery Pesticides

Toxicity Reference Values Used in Estimating
Margins of Safety and Cancer Risks

Pesticide

Reproductive
NOEL
(mglkglday)

Systemic
NOEL
(mglkglday)

D-4-2

Cancer
Potency
(mglkgldayr"

Pesticide

Systemic Effects

Reproductive Effects

DCPA

Increased kidney weight in
males. increased adrenal to body
weight ratio in females

No reproductive effects at the
highest dose tested

Glyphosate

Decreased absolute and relative
pituitary weight

Renal tubular dilation in
offspring

Naproparnide

Decreased uterine weight:
decreased body weight

Decreased maternal and fetal
weight gain

Oxyfluorfen

Increased liver weight. gross and
histopathological liver changes

Maternal anorexia and decreased
weight gain. fused sternebrae in
offspring

Benomyl

Elevated liver enzyme levels

Decreased offspring weight

Metalaxyl

Increased alkaline phosphatase.
increased liver weight

Maternal convulsions and atxia.
fetal stemabrae unossified

Chloropicrin

Decreased liver and spleen
weights

No rudies available

Oazomet

Necrosis of the k.idney

Methyl bromide

Histopathological abnormalities
in the forestomach: pulmonary
damage and paralysis

Herbicides
Herbicides
OCPA
Glyphosate
aprop:un ide
Oxyfluorfen

SO.

100.
10.
10.
0. 5

31.
25.
0.3

0.00507
0.000024

--•

0.0000293

Fungicides
Bcnom yl
Metal:uyl

5.
50.

12.5
6.25

0.0039

--•

F migants
Chloropicrin
Oazomet Components
MITC
Formaldehyde
Mooomethylamine
H_ mgen <ulfide
Methyl bromide

--•
--•
0.0000 13
--•
--•

0. 1 ppm'
10.0
1.0
10.0
10.0
S.O

ppm'
ppm'
ppm'
ppm'
ppm'

Fungicides

0. 169

Fumigants
'The cancer pocenC) repre~nlS the incru.se in likelihood of getting a tumor over a lifetime
from i unit ,ncrea<e ( I mJl'lt&lday) in the do~ of the chemical.
>nu< pe~ticKle ,~ not con<idered to be a po~< ible carcinoaen in thi risk as5essment.
'TIle fum,
t do<e< are compared to thre h Id limit vailles (TL V·s). The 11. V is the
led m:u,mum concentr tion for lona-term _ 8-hour workday exposures that wiU
ROC reJult 10 any adverse e ffec~
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o rudies available
No srudie available

compared with the animal NOEL (for example. when rile MOS is greater than 100). the risk
to humans can be judged negligible. This methodology parallels the procedure that EPA uses
to determine reference doses (acceptable daily intakes) f::r ~ ari ous chemical substances (see
discussion in Section 0-2).

When more than one tumor data set was available. the data set indicating greater
carcinogenic potency was chosen to compute risk.
Carcinogenicity is not a threshold phenomenon; that is. any dose of these chemicals
has some probability of causing cancer. no matter how small the dose.

In this risk anal ysi
lOS ' greater than 1.000 are described as representing a negligible risk
from that exposure. MOS' betwet.1 100 and 1.000 are said to represent a low risk. If the
M
is between 10 and 100, the risk is described as moderate. Exposures resulting in
MOS' s of le.'IS than 10 are described
posing significant risks. Wherever the dose exceeds
the OEL (resulting in a negative MO ). this is clearly stated in the summary of risks.
A mu gin of safety of 100 is generally recognized as safe for humans and is comparable to
the 10(Hold uncenainty factor that EPA usually uses to establish reference doses (acceptable
daily intake levels) for humans. The 1000foid safety factor allows for extrapolation of the
results of the study (on a per kilogram of b<xIy weight basis) from animals to humans and for
variability in sensitivity among humans. Refer to the discussion of reference doses in Section
0-2 for further detail.
In cases where the establis hment of an RID by EPA has been based on a subchtonic study. on
a tudy that does not meet full current standards for all aspects of chronic testing. or in cases
where data laps exist. EPA may use additional uncenainty factors in determining the RID.
For naprop:unide. an additional uncenainty factor of 3 was used 10 establish the RID because
"f the lack of a chronic feedinl study in a second species; EPA used a reproductive NOEL of
30 m&lk&lday and an uncenainty factor of 300 to set the RID for chronic exposure to
naprop:unide at 0. 1 m"""day. In this risk assessment. a lower NOEL of 10 m""&lday was
used to cakulate margins of safety for reproductive effects for napropamide exposure. Since
this DEL is three times lower than the NOEL used to set the RID. it was considered
unnecessary 10 include the additional uncenainty factor in the risk characterization in this
aMC:.UmCn Therefore. the risk characterization methodolollY described abov~ for use with all
ocher herbicides and fun,icides in the analysis was also used for napropamide.

The range of doses calculated for workers and the public in the basic scenarios
covers even extreme exposures that might be encountered with each application
method. Unusual exposure situations. represented by accidental spraying and large
pesticide spills. have also been considered.
Cancer risks were calculated if a carcinogenic contaminant was present in the
formulated product (for example. PCE in oxyfluorfen). even though the pesticidal
chemical in its pure form may show negative results in oncogenicity studies.
Cancer risk to members of the public from the pesticides. except fumigants (discussed
separately). was calculated for 5 and 30 exposures over a lifetime. Individual exposure routes
were considered separately in estimating cumulative risk. The routes included eating
contaminated rabbit. eating garden vegetables grown 25 feet from the spray site. drinking
water that has been contaminated with pesticide drift from treated nursery beds. and direct
exposure to drift 25 feet from the spray site.
Cancer risk to workers was calculated for the realistic case assuming 5 years of employment
in the nu rse ries and for an extreme case assuming 30 years of employment. It is unlikely that
a worker would receive exposure greater than this.
The probability of cancer occurrence over a lifetime as a result of exposure to each of the
pesticides was calculated using the following equation :

P = CPF x 0 x NIL
where :

result of the review of cancer studies presented in Sec ·on 0 -2. a risk analysis for cancer
conducted for <ix of the Lucky Peak Nursery pe ticides-OCPA. glyphosate. oxyfluorfen.
benomyl . daZOtnet. and methyl bromide. The decision to conduct a cancer risk analysis was
positive results seen in I bor tory oncogenicity studies for all the above pesticides.
d
with the exceptions of OCPA and oxyfluorfen. OCPA and oxyfluorfen were included in the
cancer lis analy". based on impurities found in their formulated products which may be
carcinogenic. Dazotnet has been included because one of its breakdown products.
fonnaldehyde . has been shown to be oncogenic.
As

Cancer ri< • (or the six pesticides were calculated based on the followinl conservative
mpuon< r 4vmd underestimati ng the ris ks:

P

=

CPF

an e~ti mate of the probability of cance.r during a person' s lifetime as the res ult
of the dai ly dose (D)

=

cancer potency fac tor (see Table 04- 1)

o=

daily dose (m",,"day )

N=

number of days during which the daily dose (D ) occur; during an individual 's
life time

L

=

rhe number of days in a li fetime . considered to b.: 25 .550 for a 70-year life pan
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The resulting cancer proba bilities are compared to a benchmark value of I x 10" (or I in I
million). a value commonly accepted in the scientific c ommunity as representing a cancer risk
that would result in a negligible addition to the background cancer rate of approximately one
in four in the United States. To put the estimated cancer risks in perspective . Table D-4-3
compan:s the risks associated with some of the more familiar hazards and occupations.

Table D-4-J

Risk of Death Resulting From Common Activities and Occupations
for Persons Living in the United States

HEALTH RISKS FROM HERBICIDFS AND FUNGICIDFS
Activity
This section presents the results of the ris analysis for the three herbicides and two
fungicides used at the Lucky Peak Nursery. These pesticides include DCPA. glyphosate .
napropamide. oxyfluorfen. benomyl. and meta/axyl. A discussion of health risks associated
with fumigant exposure is pro\'i ded following this discussion. The estimated exposures are
based on the pesticide application schedules and methods described in Section D-3. The
margins of safety and cancer risk values are based on the methods descri bed previously in
this chapter.

The results of the risk analysis for the Lucky Peak Nursery from all pesticides. with the
exception of the fum iganl~. are given in Tables D-4-4 through D-4-I O. The MOS tables
include risks to workers and members of the public. Margins of safety greater than 1.000 are
indicated by ++.

Risks 10 Expostd M,mb,rs 0/ tltl Public

Time to accumulate a 1 in I
million risk of death

Accidents or Catastrophes
Motor vehicle accident
Falls
Drowning
Fires
Firearms
Elcctrocution
Tornados or Floods
Lightning
Animal bite or sting
Everyday risks
Eating and drinking'

Rout/fRo Typical

The routi ne-rypical sce narios used to evaluate public risk to pesticide applications at the
Lucky Peak Nursery include dietary expos ure to food items such as beef. rabbit. grouse. and
1eds. Dermal
water. as well as vegetables grown 100 feet from the edge of treated nur'
cxposure scenarios include e xposure to a pet which has been in treated III
d spray drift
at a di5WlCe of 100 fce t fm m the treated beds. All other public exposure scenarios are used
in the routi ne-extre me analysis. Margins of safety are 100 or greater for members of the
public exposed to DC PA. gly phosate. naproparn ide . oxyfluorfen. benomyl. and meta/axyl.
,"die ting low ri k. In al most all cases. the margins of safery are greater than 1.000.
,"die tin, negh,ible n\k.

Rood

treme

The mutine-extreme cnarios used in this risk assessment were for vegetables grown 25 feet
from a tre ted bed nd for a person receiving a derma l exposure from drift at 25 feet from a
!rCa d bed. The margin of safcty under these routine-e xtreme exposore conditions are
are f than 100 for DCPA. glyphosate. naproparnide. oxyfluorfen . benomyl. and meta/axyl.
,ndicatin, low n.
In al most all cases . the margins of safety are ,reater than 1.000.
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Smoking
Occupational risks
General
Mining and quarrying
Construction
Agriculture
Transport/public uti l
Service/govern me nt
Manufac turing
Trade
Specifi c
Firefi ghting
Coal mining
Po lice duty/milroad employec

1.5 days
6 days
10 days
13 days
36 days
2 months
20 months
2 years
4 years

Lifetime risk
per capita'

I
4
3
2
7
4
4
3
2

in
in
in
in
in
in
in
in
in

100
1.000
1.000
1.000
10.000
10.000
100.000
100.000
100.000

6 pounds of peanut butter (aflatoxin)
40 diet sodas (saccharin)
90 pounds of broiled steak (cancer risk only)
180 pints of milk (aflatoxin)
200 gallons of drinking water from Miami/New Orleans
2 cigarettes

9 hours
14 hours
15 hours
I day
3.5 days
...5 days
7 days

3 in 100
2 in 100
2 in IPO
I in I(,fl
3 in 1.000
2 in 1.000
I in 1.000

II hours
14 hours
1.5 days

2 in 100
2 in 100
6 in 1.000

'As uming 30 years at l;sk fo r occupational risks. 70 yeatS at risk for other risks.
•Amount nceded to accumulate a I in I million risk of death.
Source : AUJpted from C rouch and W ilson ( 1982).
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Margins of Safety for Glyphosate Use

Margins of Safety for DCPA Use

Marg in o f s a f e tY' rela ti ve t o:
Sy st e mic
Repr o d uc t i v e

Margin of safety- relative t o :

Systemic
Dose
Il""1 / kg l day )

!JOEL
ISO mg / kg l da y )

Reproducti ve

Dos e

NOEL

Img l k gl day)

1100 mg / kg l day )

NOEL
(31 mg / kg l day )

NOEL
(10 mg l kg l d ay)

Dietary exposures:
Dietary exposures:
Beef

Rabb it
Crouse
Veq.tab1... . 25 ft.
Vegetables . 100 ft .
Mater , run o ff
iNter . dr i ft

Beef
Rabbit
Gr ouse
Vegetables , 2S ft.
Vegetables . 100 ft.
Water . run off
Water, dr i ft

O. 0006
O . 0130
0 . 0110
O. 0350
O . 02 4 0
O . 0000
L.000 1

Dermal Exposu res:

o.rmal Exposures:
At 25 t •• t

At 2S fe et
At 100 feet
Dog pett ing

O. 00 11
O. 000 7
O. 000 7

At 100 toet
Dog pett ing

0.0000
0.0008
0.0006
0.0025
O. 0017
0.0000
O. 0000

0.0000
0 . 0000
0.0000

Kargina of Safety for Worker. b

-.rsri..Da of S.fet y f or WorJr:e.:re tl

Routi n e-Typical:
Rou t ine - Typical :

lI.1 x / Load / App 11c
W• .cter.
Inventory
Litt / Sort / P ck

0.002 4
0.97 4 7
a . 5692
0 . 0227

51
88

100
180

Mi x / Lo ad / App lic
WetDders
Invent o ry
Lift/So rt / Pa ck

68
83

Mix / t.oad / Appl i c
Weeders
Invent ory
t. i ft / So r t / Pa c k

Routine - Ex t r eme:

Rou In. - Extreme :
1I 1x / Load / App 11c
Weeder.
Invent o ry
L1 ft. / Sort / Pac)::

O. 00 66

34
41
690

1.4622
1 . 2086
O. 07 19

0.0006

Acci den ts:

Accident. :

a .HOO

160

no

1.2106

41

83

9$; ~ rq

t the v t • o t the m.rqin o f .al.ty , the more In.i gnlfi c n t
•• 1. s co pared to the NOlL . nd .maller the ri.k . The
'Yfl'Ibo l .. .. .. I nd ic t •• t hat the tnarg 1i\ o f • tety i . greater tha_" 1 .000.
aorhe li t .r . ~u' t .r packer c a tegory al. ~ incl ude. do ••• and marg i n. of
' .t y t o r r •• p i nt .t. o
~

.. p i ll c i .o<
.... t
1. p

0.0003

\S

... .., . applic able to OCPA bee us. it. f o rmulation. are
4r. r ther than 1 i quld • .

0-4-9

Accident sprllY
Acci den t spil l
Early Reentry

0.0067
5 1. 0000

-1.6

-5. 1

'The 1 roer th e vlIiue ot t h e margin o f ealety, the mo re insignificant
the d o •• is s comp r e d to the NOEL . and smaller the rilk . The
symbol · . . .. indl c ates that the margin o f s atety i. greater than 1.000.
A n e gative marg i n of I fety i ndicate. that the d o.e received i .
gre ter han t h e NOEL.
~e lit -r s- r e r / p cker category a lso i n clude. d o.e.
nd ma rgins ot
sate t y f r ~r@. pl nters.
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Margins of Safffy for Napropamide Use

Margins of Sarffy for Oxytluorfen Use

Margin o f
Systemic
Do s .
(In\I / kq / day )

llargta.

D·4·7

~afety'

EL
( 25 In\I / kg / day )

relative t o:
Repr o duc t ive

Marg i n of safety" relative t o:
Sys tern i e
Reproduc t i ve

NOEL
(10 lng / k g /

Dose
(In\I / kg / day)

y)

NOEl.

(0.) In\I / kg/day)

NOEl.

(0 . 5 In\I / kg / day )

of Saf.ty for ........... _ n of the PW>11c:
Die tary expo sures :

Die ta ry exposures :

Se.f
Rabbi t
Grouse

V*getables. 2S ft.
Vegeta bles . 100 ft .
Wa ter . runo f f
Nater , drift

Beef

0 . 000
0.0037
0.00)0
0.0 100
0.00 69
0.Oe07
o .0000

Rabbit
Gr o us e
Vegetables , 2 5 ft .
Veg e tab les, 1 00 f t.
Wa ter , run off

10 00

Wa te r . dr i f t

sures :
At 25 f .... t
At 100 teet
Dog pett inq

0 . 000 0
0 . 000 4
0.0003
0 .0010
0. 0007
o . 0000
o . 0000

810
1000
300
430

500
720

0.0019
0.0000
0 . 0000
0. 0000

150

260

0 .00 44
0 . 0007
0 . 0023
o . 0000

68
4 20
130

11 0
700
220

Ce rma 1 Exposures:

At 25 feet
A" 100 feet

0.000 )
0.000 2
0.000 2

00.. petting

0.0000
0 . 00 00
0. 0000

"rgina of Safe ty tor Wor.er.'"
Ro utine-Typ ical:

Kix / t.oad / App l.c:
Ii .ct rs
lnven ory
t.if l SOrt / Pack;

0.0 199
0. 1182
0 . 02 4 2

21 0
1000

Mix / Lo ad / Appl ic
Weeders
Invent o ry

5 00
85
41 0

Lift / So rt / Pack

Routine- Ex reme :

Rou in--Ex ra",. ·

Mu: / Load f App llC
We.cS t .

tnv n o ry
t.1f I So t

0 . 0 44 2
0 . 28)0
0.26 6)

570
88
94

2)0
)5
)8

0 . 0890

280

110

Mix / Lo ad / App l ic
WeederB
Invento ry
t.lft / So rt / Paei<

I P de

Ace i dents :

Accld.nt. ~

y

0 . 0089
86 . 0000
0 . 0325

r . . pI n era receive negligible expo sure
bee u •• 1 • f o rmu l

n, II

') '1

if

)4
- 290
9 .2

56
- 170
15

h. value ot the mArg i n ot • iety, the More InaIgnlllc nt
~ compared to the NOEL. and amaller the ria k .
Th.
aymbo l ~ ..
Lndi c tea that the
rgin ot a fety ia or. ter tha n 1. 000 .
A neo tiva m rqin o r a re ty indicate. th t the do •• rec eived ia
gr. ter han he NOEL .
~h. llf~.r s ~ r .r/ p cke r c tego ry
11 0 include. do •• a
nd maro i n. o r
• f~ty t r ~r •• pI nterl .

IS
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Table D·4-9

Margins of Safety for Metalaxyl Use

M.rtins Or s.rdy ror Benomyl Use

Dose
(mq / kg / day )

Marg in o f saf ety'" r ela tive to:
Systemic
Re product ive
NOEL
NOEL
( ll. 5 mg / kg / day )

II
v~

t bles , l5 ft .
100 t t .

V~.t.b les .

vater . runo! f
tid er , drift

0 . 1)031
O. 0110
O. 00 9l
O. 0000
0 . 0000

96 0

38 0
540

Denra 1 Ebrpcsures :

At lS fee

(50 mg / kg / day )

0 .00 00
O . 0011
O. 0010
O . 0021

0. 0014
0 . 0000
0 . 0000

Oermal Expo sures :
At l5 feet
At 100 feet
000' petting

. 0001
0 . 0 001
0. 0001

A 1 I) f . . t
Dog pe
I ng

(6 . 25 mg / kg / day )

Oie tary expo sures :
Beef
Rabbit
Gr ouse
Vegat a_b las. 25 ft .
Vegetables . 1 00 ft .
Wate r. r uno ff
Wat e r . dr if t

O. OOOl
O. OO U

I

Margin of safety" relat i ve t o:
Systemic
Reproductive
NOEL
NOEL

IlarIJ1ne of .afaty for ......84 _ n of the hl>l1e

Diet ry exposures :

CTou:se

(mg / kg / day)

(5.0 mg / kg / day )

arpae of . . fet.,. for ..... _ _ r. of tile hl>l1e

_f

Dose

O. 000 2
0.000 1
0 . 0001

llUWiae of ...ret,. for ""rJter"
llou

ne - Typ k

Rout ine-Typical :

1,

"""1.
d / App l Ie:
_rs

a. 00 Il

l mren o ry

O. 0579

a . 1148

Mix /L.oad / Applie:
110

no

Weeders
Invento ry
Lift / Sort / PacK

4l
86

L.l t t / SOt t / P c it

Rou In.e - Ex r.m.

0 . 00l9
0.0881
0.0000
O. 0000

11

510

Rout i ne - Extreme :
a . 00l6

o. IBn

68

0 . 1546

8!

Mi x / Lo d / Appl1 c

n

We.ders
Invent o ry
Li ft / So rt / P c k

]l

0.0012
0.l0 4 0
0 . 0000
o . 0000

810

0 . 0 49 0
110 . 0000
0 . 2005

110
- 4l

11

lSO

Acc iden ts :

s'

Acc ident a p[" y
Ac ci d e n t sp i ll

Early Reen t. ["y
the more Inalgnillc nt

tiona

]5

890
-S . l

UO

'The larger he v iue ot the margin of • iety, the more lnalgnlflc nt
the do.e 19 s c omp red t o the NOEL . nd .molier the rilK . The
s ymbol ~ .,
indic tea that the margin ot • tety La gre ter than 1 . 000 .
A neg ivrgi n o f l afety indi cate. that the do.e ["ecelved i.
9 ["e
8["
· h an the NOEL .
tTh. l ift~r s~ rte r / p c ker c t.qo["y also inc lude. do ••• and mArq in. of
• t~ t y r : ·r •• pl ntera .

re
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Mafllns or ardy Relative to the LDse ror Worker Accidents
Dose
( mq / kq )

lXi'''' ,
Spray
Spill
ilor Iy Reentry

Clyphosate :
Spray
Spill
Early Re-.ntry

Ora l LOt •
( mq / kq )

Marg in o f s afet y
relat i ve to:
Ora l 1.0"

12.500.
0.3100
1 . 2106
4 . 120 .
0.00 67
51. 0000

Cancer Risks
Cancer risks to the public were calculated for DCPA. glyphosate. oxyfluc rfen. and benomyl
and are presented in Table 0-4- 11 . Cancer risks were calculated for members of the public
consuming contaminated rabbit consuming contaminated garden vegetables grown 25 feet
from a treated bed. drinking water contaminated with pesticide drift and direct dermal
exposure 25 feet from a treated bed. The risks were calculated assuming 5 and 30 exposures
over a lifetime. The estimated cancer risks are less than I in I million in all cases. for both 5
and 30 exposures.

Risks

10

Worbrs

85

Routine.Typical

propa:m.1de :
Spry

0.0 89 0

Spill
Ear ly Reentry

0.36Ji

5 .000.

QJrYfluorfen:

5 .000.

Spry
Spill

"x ly Re.n ry

0.0089
86 .0000
0 . 0125

a.n

1,
Spry
Spill

58
10 .000.

0 . 0 4 20

£arly R•• ntry

o . 171l

ry

0 . 0560
260 . 0000
0 . 1804

669 .
2.6

Margins of safety are 100 or greater for all workers exposed to glyphosate Uld oxyfluorfen.
indicating low or negligible risk. Some categories of workers exposed to OCPA.
napropamide. benomyl. and metalaxyl showed margins of safety of less than 100 but greater
than 10. indicating moderate risk. The margins of safety for weeders and inventory personnel
exposed to DCPA were calculated to be 51 and 88. respectively. based on a comparison of
the estimated doses to the systemic NOEL of 50 mglkglday. The margins of safety for
weeders exposed to napropamide was calculated to be 85. based on a comparison of the
estimated dose to the reproductive NOEL of 10 mglkglday. Margins of safety of 42 and 86
were calculated for weeders and inventory personnel exposed to benomyl. based on
comparisons of the estimated doses to a reproductive NOEL of 5 mglkglday. In the case of
metalaxyl exposure. margins of safety for weeders was 71. based on a systemic NOEL of
6.25 mglkglday.
Routine-Extreme

f o r addition 1 info rmati o n about the o ral L ~ t o r
ch P4' lcid. nd , o urc •• .
• i t9 r be v lue o f the margin of safety, the mo re insignificant
the dose i s •• com:p red to the L~. and smaller the risk . The
1 - •• - lnd lC . s h t the margin o f .afety i . greater than 1 ,000.

Routine-extreme exposures to workers were based on one or more of the following
conditions: highers esti mates of doses from fie ld studies: highers application rates: larger
treatment area.<: or shoner reentry times into treated fie lds.
Under routine-extreme condit.ions. margins of safety for all workers exposed to glyphosate are
grealer than 100. indicating low or negligible risk. Margins of safety for some workers
exposed to OCPA. napropamide. oxyfluorfen. benomyl . and metalaxyl are less than 100. but
greater than 10. indicating modernte risk . The margins of safety for weeders and inventory
per onnel exposed to DCPA were calcu lated to be 34 and 41. respectively. based on a
comparison of the estimated doses to the systemic NOEL of 50 mglkgld y. The margins of
safelY for weeders and inventory personnel exposed to napropamide were calculated to be 35
and 3R. respecli ve ly. based on a comparison of the estimated doses to the reproductive NOEL
of 10 mg/kg/llay. The margin of safety for mixerlloader/applicators exposed to oxyfluorfen
wa. /IX . !la'cll on a comparison of the e timaled dose to the sy tem ic NOEL of 0.3
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canal' Risk at the
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DCPA

mglkg/day. Margins of safety of 27 and 32 were calculated for weeders and inventory
personnel exposed to benomyl. based on a reproductive NOEL of 5 mglkg/day. In the case
of metalaxyl exposure. margins of safety for weeders was 31. based on a systemic NOEL of
6.25 mglkg/day.

Glyphosate

Oxyfluorfen

Benomyl
Accidents

c.nur RlsIIs 10

EllJIORCI

Members oIlbe I't!blic

Eatin, contaminated rabbit
Eatin, contaminated ve,elables
Drinkin,
lier with drift
Dermal uposun: it 25 feet

Ix 10-'
3x 10-'
xlo-'·
Ixl o-'

4xI0·"
Ix 10·"
4x10-"
Ix 10-"

2xI0·"
6xlO·"
2xI0·"
2xI0·"

3xI0·'
IxI O·'
4xI0·"
IxlO·'·

Three accidental scenarios were evaluated to determine possible doses to workers from such
an event These accident scenarios were based on an accidental spray of the pesticide at the
application strength. an accidental spill of a concentrated form of the pesticide. and premature
entry into a field following a pesticide application. Margins of safety relative to the systemic
and reproductive NOEL's for each accident scenario are presented in Table 0 -4-4 through 04-9. Margins of safety relative to the oral LOlO for each accident scenario are presented in
Table 0 -4-10.

Accidtntal Sprays

Eati"!! contaminated rabbit
Eatin, contaminated vegetables
Drinkin, water with drift
Dermal exposure t 25 feet

blo-'
2xl o-'
7xlO·'·
7x I 0-'

2x10-"
7xI0·"
2xlO·"
6xI0·"

Ixlo-"
3xlO·"
Ix 10·"
Ix 10-"

2xI0·'
6xI0··
2xI0·'·
6xI0·'·

For direct accidental spraying of a worker. the margins of safety based on the systemic and
reproductive NOEL's are greater than 100 for DCPA. glyphosate. napropamide. benomyl. and
metalaxyl. indicating low risk. The margin of safety for oxyfluorfen was 34. based
comparison of the dose with the systemic NOEL of 0.3 mglkg/day. indicating moderate risk.
Accidental spray doses were also compared to the oral LOlO• The results of this analysis are
presented in Table 0 -4- 10. All margins of safety relative to the oral LOlO are greater than

CMmr RlsIIs 10 Worken

1.000.

~

Yean of Ex posure

Spills
MixdlA'OdetlAppli tors
Weeders
Invenmry personnel
Ufl.erlSof1erlPackerYPlanters

Sx 10-'
2x 10-'
2x lO"
4x 10-'

IxIO·'·

3xlO·"
7xI0·"
4xI0·"

3xI0·'
4x10·'
4xI0··

2xlo-'·
4x10-"
2 10'"

2xI0··
3xI0·'
2x10·'

...-.. ~

Yan of Ex posure
M"lXerflocaderl ppl icalor~
Weeders
Iny ntory personnel
rfPIcker<IPlanters
U fI.er

.5x 10-'
Ixl o-'
Ixl o-'
lx 10-'

........

.. .....It

r.
Ie: np" ure 10 oxyfluorfen for Iifterl ner/packer and planteB.
ure In be
yl for lifte r/~rter/packers and planters.

The scenario designed to examine the accidental spill of the concentrated form of the
c he mical produced negative margins of safety for all concentrated liquid pesticides when
compared to the lower of the systemic or reproduc tive NOEls. This means that the dose
received from the accidental spill of the concentrated formulation on a worker may exceed the
NOEL level. The herbicides DCPA and napropamide and the fungicide benomyl were not
included in this analysis because the Lucky Peak Nursery uses non-liquid formulations of
these pesticides.
The dose obtained from the accidental spill scenario were also compared to the oral LOlO for
each pesticide. The result~ of this analysis are presented in Table 0 -4- 10. The margins of
safe ty reluli ve to the LO lO for glyphosate and oxyfluorfen both exceeded 10. The margin of
safety for meta laxy l was 2.6. based on an LDlO of 669 mglkg.

It must be m1led that the dose leve l re ulting from the accidental spray scenario. as well as
the accidenta l <pi ll scenario are based on dermal penetration rates derived in studies over
man y da y, . Ihese c hem icals do not penetrate the skin immediately but over a period of time .
0 -4- 18

Thus. workers who are safety-conscious and wash the chemical off immediately after contact
are likely to lower the magnitude of the dose received. The values presented in this study
represent the worst situation that may occ ur.

ratio that exceeds lOis considered sufficient to ensure that these more sensitive persons
would not suffer acute effects.

Prr1ftDlllrr Runt,...

Fo 9femature reentry_ the margins of safety based on the systemic and reproductive NOEL's
• c Jess than 100 but greater than 10 for OCPA. naproamide. benomyl. and metalaxyl.
indicating moderate risk. Oxyfluorfen has a margin of safety of 9.2. based on comparison of
the dose with the: systemic NOEL of 0.3 mglkglday. indicating high risk. Premature reentry
doses were not calculated for glyphosate exposure because glyphosate is not used in seed bed

areas.
Premature reentry doses were also compared to the oral LO",. The results of this anal ysis are
presented in Table 0-4-10. All margins of safety relative to the oral LO", are greater than
1.000.

Cancer risks are presented in Table 0 -4-11. Estimated risks for 5 years of exposure are less
than I in I million for all workers exposed to glyphosate. oxyfluorfen. and benomyl. Cancer
risks from 5 years of exposure exceeded I in I million for weeders exposed to OCPA. Based
on 30 years of exposure. cancer risks from glyphosate and oxyfluorfen for all workers are less
than I in I million. Cancer risks exceed I in I million for weeders exposed to OCPA and
benomyl. The highe t cancer risk is I in 10.000 for weeders exposed to OCPA over a 30year period.

Nonnal practice with methyl bromide/chloropicrin application includes injecticn into the
ground and immediate sealina with a plastic tarp. This analysis assumes that the public could
have some low level of exposure downwind from a fumigant operation during the application
while workers are injecting the gases and putting the tarp in place. It is also possible that
some of the fumigants could penneate the tarp. depending on its thickness.
Oazomet is incorporated into the soil in granular fonn. Following application. the treated
area is regularly irrigated to keep the soil surface wet and seal in the evolving gases. This
practice should minimize the release of breakdown product aases MITC and fomaldehyde and
reduce public risk considerably.
Table 0-4-12 lists exposures to the public from routine-typical and routine-extreme scenarios.
with ratios based 0" threshold values. Exposures for the routine-typical and routine-extreme
scenarios are based on monitoring studies of methyl bromide/chloropicrin levels downwind of
a spraying operation (Maddy et al. 1983a; Maddy et al. 1984b) and field dissipation studies of
dazomet (Munnecke and Martin 1964). Routine-typical scenarios are based on the mean
exposure (nonnalized for application rate) from all exposure measurements taken in the
studies and were aSsumed to occur over an 8-hour period. Routine~xtreme exposures were
based on the upper Iimi! of the 95-percent confidence interval of the same data. also based on
an 8-hour exposure period.

Routine·Typical
HEALTH RISKS FROM FUMIG,,\ NTS
The risk analysis for the fumi ganl. chloropicrin. ~azomet. and methyl bromide is in a separate
section because the y are applied with different methods than the other pesticides and they
behave differ. ' Iy in the environment; therefore. the methods of analysis and main route of
exposure . mh .. ti,m. is differe nt than for the other pesticides. In addition. the fumigant risk
evaluation i.\ ba..~d not on NOEL's but on threshold limit values (TLV's) that are considered
we expo ure levels for continuous exposure in the workplace. The TL V is the estimated
muimum concentration for long-tenn 8- hour workday exposures that will not result in any
adverse effects.

If the ratio of the TL V to the: estimated fumiaant exposure exceeds I. it can be assu med that
there i. little ri k of acute health effects in an average healthy adult. Persons with
compromi..,d pulmonary function ( uch as emphysema). children. and those who are sensitive
10 the chemIcal. m y require a hiaher ratio to avoid adverse effects. A TL V to exposure
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Routine-typical exposures for the public were detennined at distances of 25 and SO feet from
the edge of the treated beds. As shown in Table 0 -4- 12. for chloropicrin. the ratio of the
TLV to the exposure is 2. 1 and 5.4 at distances of 25 and 50 feet. respectively. These results
indicate little risk of adverse effects to healthy adult members of the public exposed to
chloropicrin. However. more sensitive individuals. including children. may experience lowlevel adverse effects from chloropicrin use when they are near the application site during
fumigation . Low-level effects that may be experienced include tearing. as well as bronchial
irritation and swelling. For methyl bromide. the ratio of the TLV to the exposure is 15.3 and
30.2 at distances of 25 and SO feel. respectively. Since the ratio exceeds 10 in both cases. no
adverse effects are expected in sensitive members of the public. For dazomet. the ratio nf tlle
TLV to the exposure is greater than 10 for all breakdown products.

Routine-Extreme
Routine-e xtreme exposures for the public were also detennined at distances of 25 and SO feet
from the euge of the treated beds. For chloropicrin. the ratio of the TL V to the exposure is
0 -4-20

TabI,0-4-/2

Publk Risks ror Fumigant Exposure During Routine Operations

Fumilanl

Exposure'
(ppm)

TLV'
(ppm )

Ratio ofTLV
10 Exposure

Routine-Typical
0. 1

Chloropicrin
(al 2.S fecI)
(al SO feel)

oms"

Methyl bromide
(al 2.S fecI)
(al SO fecI)

0.326'
0. 166'

Ouomel Components
(at SO feel)
MJTC
Fonnaldeh yde
Monomethyl3/1l ine
Hydroge n sulfide

2. 1
5.4

0.048'

5.0

0.032
0.024
0.012
0.032

15.3
30.2

10.0
1.0
10.0
10.0

313
42
833
313

Routine-Exueme
0. 1

Chloropicrin
(al 2.S fecI)
(al SO feet)

0.066'
0.023'

Methyl bromide
(al 2.S feel )
(al 50 feet)

0.43SC
0.217"

1.5
4.4
5.0
11 .5
23.0

1.5 and 4.4 al disWlces of 25 and 50 feet. respectively. For methyl bromide. the ratio of Ihe
TL V 10 the exposure is 11 .5 and 23.0 al disWlces of 25 and 50 feel. respectively. Effects
similar to those seen in the routine-typical siluation exisl for the public in the routine-exueme
situation.

Acddents
The risk estimates for the accidental release of the fumigant mixture are calculated based on a
350 pound per acre application rate of a 67/33 percent mixture of methyl
bromide/chloropicrin. as is used at the Lucky Peak Nursery. The accidental release scenario
is based on the assumption that a chemical plume maintains a fairly stable concenuation as it
moves downwind. resulting in offsite exposures to members of the public comparable to
exposures workers may receive onsite. Results of the analysis are presented in Table
0.4-13. Even at 100 feet from the fumigation site. the ratio of the TLV to the exposure for
both chloropicrin and methyl bromide is negative. indicating the possibility of adverse effects
from an accidental release of the methyl bromide/chloropicrin fumigant mixture into the
environment.
Accidental releases of dazomet an: very unlikely because it is applied as in granular form ;
therefore . these exposures are not included in this analysis.
Cancer Risk
Cancer risk 10 the public from dazomet and methyl bromide exposure is shown in Table
0-4- 14. The risks have been calculated for 5 and 10 years. with an assumed exposure
totaling 24 hours per year. Cancer risks from accidental fumigant exposure have been
calculated assu ming thaI an accidental release of methyl bromide results in a 5-minute
exposure. It was then assumed Ihat the respiralion rate was 18 lilers per minute and that 50
percent of the inspired fumigant was absorbed.
Cancer risk resulting from both 5 and 10 years of exposure 10 methyl bromide exceed I in I
million. For 10 years of exposure. the cancer risk was calculated to be I in 50.000. Cancer
risk resulting from an accidental release of methyl bromide inlo the air is approximately I in
I million. Cancer risks resulting from exposure 10 the formaldehyde in dazomel are less than
I in I million for both 5 and 10 years of exposure.

'Exposure is lhe c(>ncenuation in the air.

"The thruhold timit value (TL V) is the estimated maximum concenwtiM for 10"1term. hour workday exposures thaI will not result in any adverse effects.
' 8 sed on field sludy by Maddy el al. I983a.
'Based on field sludy by Maddy el at I 984b.
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Fumigant Risk to Worktrs
Table 0 -4- 15 list, the ratios of the TLV's 10 the average workday exposures for workers
involved in l1Iutine fumigation procedures. based on exposure le vels found in worker field
studies (Maddy et aI . 19M2; Maddy et aI . 1983b; Maddy el aI. 1984a) and field dissipation
studies of daznmel (M unnecke and Marlin 1964). No sludies of chloropicrin expo ure for
tarp lifler, were found in the literature . so il was nOI possible to estimate these risks. Only
one . tudy incl uded any dala on chloropicrin exposure to shovelers. However. thi study
0-4-22

Tabl. D-4-14

Public Risks for Accidental Fumigant Exposure

Fumipnr'

CbIoropicrin
(at 25 feet )
(at 100 feet)

Exposure"
(ppm )

TLYC
(ppm)

Cancer Risk ror the Public Exposed
to Fumigants
Ratio ofTLV
to Exposure
Exposure

Oazomel'

5 years of exposure"

8xI0"

0. 1
-4.8
-3.6

0.48
0.36

I 0 years of exposure"
Methyl bromide
(at 25 feet)
(at 100 feet)

Methyl
bromide

2x I 0"

5.0
59.
44.

-11.8
-8.8

'Based on plume model with person 25 and 100 feet from the source and
wind speed at 5 miles per hour.
"EAposure is the concentr:ltion in the air.
"The threshold limit value (TL V) is the estimated maximum concentr:ltion for longterm. 8-hour workday exposures that will not res ult in any adverse effects.

Accidental exposure'

'Risk is for fonnaldehyde breakdown product.
"Cancer risks are based on 24 hours of exposure per year. for either 5 or
10 years.
'Cancer risk for accidental exposure is based on one accidental exposure
for 5 minutes per lifetime.
•Accidental exposure was not calculated for dazomet.
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Worker Risks for Fumigant Exposure During Routine Operations
Average CJtp<lSure
for workday
Fumigant

(ppm)

T1..V'
(ppm)

Ratio of
T1..V to
Expo ure

Routine-T ypicaJ
OtJoropicrin
Driver
C()-piIot
Shoveler"

0. 11
0.13
0.039

Methyl bromide
Driver
C()-pilot
Shoveler
T:uplifter

1.5
2.2
0.5
7.8

0.1

Ouornet component'
MITC
Formaldehyde
Monomethylamine
Hydroge n sulfide

R

- 1.1

-1.3
2.6

3.3
2.3
10.0
- 1.6

,I

10.0
1.0
10.0
10.0

27.0
3.5
70.0
27.0

0. 1
-1.8
-2.6
2.6

5.0

ide

Driver
C()- pilot
vcler
Tarp luter

c:.lculale Ihe ralio of

Routine-Typical
Under the routine-typical scenario. Ihe T1.. V 10 exposure ratio for chloropicrin for both the
driver and co-pilot are negative. indicating Ihat the exposure to chloropicrin in the air is
grealer Ihan Ihe T1.. V. Workers applying chloropicrin are quite likely 10 experience the low·
level effecL< of tearing. as well as bronchial irritation and swelling. For methyl bromide. the
TL V to exposure ratios for all workers. with the exception of the t:up lifter. are greater than
1.0. During t:up lifting under routine-typical conditions. the average workday air
concentration of methyl bromide is 7.8 ppm. while the T1.. V is only 5.0 ppm. For dazomet.
Ihe TLV 10 exposure ratio is greater than 10 for all breakdown products with lhe exception of
fonnalde hyde. The T1.. V to exposure ratio for fonnaldehyde is 3.5.

Under routine-extreme conditions. pallems similar 10 those seen in the routine-typical scenario
are seen. Again . Ihe workers applying chloropicrin are quite likely 10 experience tearing and
bronchial irrilation and swelling.
Accidents

0.372
0.284
0. 142
0.371

/). 1
0.26
0.039

veler'

10

Routine-Extreme

5.0

ne-Extreme
Chloropicrin
Driver
C()- pilot

(Maddy el al. 1983b) gave only one data point. This value was used
Ihe TLV 10 Ihe exposure for shovelers exposed 10 chloropicrin.

2.0
.0

O.
13.0

2.5
1.7
6.3
-2.6

Id IImll v:.luc (T1.. V) i the eslim.Hed maximum concentration for lon&r w,.r d~y e posu~ th t wil not re ull in any adverllC effecl<!.
~ ~ PO '1n JV I Ie for
velen' upo~\ re 10 chloropicrin.

Table 0-4· Iii list< Ihe lowesl TL V 10 exposure ratios for workers exposed to the accidental
relea$e of Ihe fumiganl inlo Ihe almosphere. The accidenlal exposure was calculated by Ihe
Gaussian plume model. a"sumi n!! thaI a broken hose results ;n a S-minute exposure " , thout a
respiralor at a dislance (If 5 feet from the source. As in Ihe routine operation • workers are at
risk of low· level effecL< from using Ihe methyl bromide/chloropicrin mixlure.
Accidenlal reka,<cs (,f dazomel are very unlikely because il is applied 30< in granular fonn :
Iherefore . Ihe.<c expo<ures are not included in Ihis analysis.
Cancer Risk
Cancer risks I.. ", .. rker< fro m melhyl bn.mide and dazomet have been calculated lIS.l uming
Ihat w(.rkers arc ~,p .. <c<l for 3K hours per year. the average work time reponed for fumigator.
by SOA ( I Q '1'» , Ri<ks for dUlomet w:re calcu lated b3o<ed on the fonnilidehyde breakdown
product. The ",I., arc showl! in Table 0-4- 17 for 5 and 30 years of fumigation work during
a worker's 711· > ~,or lifetime . Risks are als(' shown in this table for accide nlal expo. ure to
methyl bn'm,lle. a,,, uming that exp, ..<ure 10 a maj(lr accident occurs onl y once (or several
~mall .. acnll<nl' (I\:cur). The accidental upo~ure was calculated by the Guu ian plume
mollel. J""nlln~ that a broken h(l, e resu lt! in 3 S-minute exposure with(lut a re. plrator S feel
fll .m the "'III,~ It Wai then a sumcd Ihat SO percent of Ihe in pired fumiaant I. ab. orbed
anllt he "'porJt"'n rate i.< IX liter, per minute. AU cancer ri. k! from me thyl bromide. with
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Tablt D-4-17
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Expasure'
(ppm)

ipnl

Cancer Risk for Workers Using Fumigants

for Accidenta Fumigant Exposure

LC",
(ppm )

MOS based
on Ihe

LC ..

TLV'
(ppm )

Ralio of
TLV [(l
Exposure

Dazomel'

Melhyl
bromide

Driver

7xI0"

6xI0"

Copilol

7xI0"

9xI0"

Exposure

5 Years of exposure'
C Jon:>p;crin
lIIyl

~

0.49
ide

60

25.5
396.0

59.
7.5

0.1

-4.9

5.0

-12.0

plume model willi worker 5 feel from lIle source and wind 5 miles per hour.

'1ltc!lues Id Iimil value (TI. V) is lIle estimaled maximum concenlrntion for longrum. hourrkday exposures lIlal will nOI resull in any adverse effeclS.

Shoveler

,

---

2xlO"

,

Tarp Liner

3x10"

30 Years of exposure'
Driver

4x10"

4x1 0"

Copilol

4x10"

5x 10'"

Shoveler

.--,

IxI O"

Tarp Liner

Accidemal exposure'

,

---

2xI 0"

.

---

IxIO"

'Risk is for formaldehyde brea.kdown product
'Cancer risks are ba.<ed on 38 hours of exposure per year. for either 5 or
10 year,.
' Shove lers and larp Ilflers do nOI work wilh dazomet
'Cancer ri-'k for Jccluenlal exposure is based on one accidenlal expo ure
for 5 minure s per lifelime.
' Accldemal e'pn<ure W3.< nul calculared for dazomet
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the exttption of the risk from accidental exposure are greater than I in I million. Cancer

ruts from dazomel are glUter than I in I mil lion onl y for 30 years of exposure . The largest
cancer risk i5 to a tarp lifter who i exposed 10 methyl bromide during nursery fumigation
opention for 30 years. The calculated risk indicates that l out of 500 tarp lifters who work
for 30 years may contract cancer.

E.q4su" b7 Diffusio1l 0/ Fumigants Through

th~

Tarp

I the Lucky Peak ursery. the fumiganl mi xture is 67 percenl melhyl bromide and 33
percenl ch.loropicrin and is applied by soil injection al a rate of 350 pounds per acre. The
pses are confined 10 the soil by overlaying a plastic tarp. II has been shown thaI plastic
tarps are permeable 10 these gases (Kolbe zen and Abu-EI-Haj undaled). Based on results of a
Ia ratory study. these researchers calculated thaI 50 10 67 percent of the fumiganl mix lure
pplied can be losl in 4 hours through a low densily polyethylene (LDPE) tarp thaI is I
millimeter thick. T o estimate the maximum exposure to individuals downwind from a
fumigation prottdure from diffus ion through Ihe tarps after they are in place. the foll owing
comervative
umptions were made:
The pplication rate of the methyl bromide/chloropicrin mixture is 350 Iblacre.
consisting of 235 pounds of methyl bromide and 115 pounds of chloropicrin.
Two thirds. or 67 percent. of the applied fumiganl mixture diffuses through the tarp
malerial in 4 hours. This means Ihal 2.5 percent of Ihe remaining fumiganl under
the tarp wiU escape every hour.
The person is jusl outside of the fumigaled area and is exposed just after the
fum ig.tion procedure ends and remains exposed for 8 hours. The fltsl 8 hours of
tarp diffu ion represenl the period when the maxim um amounl of fumiganl is moving
acrtlM the membrane.
The e..<e pang gas IS confined 1(' the fltSl 5 mete rs above the tarp duri ng average
conditioN and the fltSl 3 melers above Ihe tarp during extreme conditions. which
.. mula lle a lempe ralure inversion situation.
Because I acre In . 50 m') of the nursery may be treated al once. the lI...sumption
made Ihat thl wa.s a square area me~uring 270 meters on a side.

w •

For the tYP'C..! <eenario. the wind speed is assumed to be constant at 3 miles per
II. r ( 05 mete'" per minute ). Therefore. the volume r lilt above a 210-meter long
n r ry bed WIll be replaced every 3.4 minutes. For the extreme scenario. the wind
'peed"
umed to be constlnl al I mile per hour (26.9 meIer per minute).
Therefpre the vol ume of lilt bove 27(}. meter long nursery bed will be replaced
ev f) I II m,nUIIe
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Routine-Typical
The results of this analysis are presented in Table 0-4-18. Usi ng Ihe above assumptions. the
8-hour average concentration of c hloropicrin is 0.46 ppm and the TL V to exposure ratio is
negative. indicating the possibility of adverse health effects if all assumptions made in the
calculations were true. The 8·hour average concentration of methyl bromide in the air under
routine-typical conditions is 1.6 ppm . The TL V to exposure ratio for methyl bromide is 2.5.
indicating little risk to the healthy adult. However. more sensitive individuals may experience
low- level effects.

Routine-Extreme
If all Ihe assumptions used in tile calculations are true. the 8-hour aver3ge concentration of
methyl bromide and chloropicri n in the air under routine-extreme conditions would be 2.3
ppm and 7.9 ppm. respectively. The TL V 10 exposure ratios for chloropicrin and methyl
bromide would be · 23 and -1.6. respectively.
If all the ass umptions were mel. il would be possible that exposed individuals may have
adverse effects from the fumiganl mixture. However. Ihe strong irritant properties (causing
tearing. coughing . and vomiting) of chloropic.rin will likely force an individual to leave Ihe
area of exposure before receiving a significant dose.
Note that realistic conditi ons preclude exposures as high as those calc ulated from actually
occurring.
At the Lucky Peak Nursery. the tarps used are I millimeter thick. as in this analysis.
However. they are constructed from a blend of low- and high-density po lyethylene.
This will decrell..sc their permeability compared to that associated with the LOPE tarp.
Kolbezen and Abu-EI· Haj (undated ) dem onstrated Ihal high· density polyethylene is 3
to 3.5 times les.< permeable to methyl bromide than an LOPE tarp. The particular
composi tion of the blend used in Lucky Peak Nursery 's tarps will determine the
decrease in exposures that are actually possible compared 10 those calc ulated in this
analysis.
W ind speed will often exceed 3 miles per hour. leading to more frequenl replacement
of the air o ve r a nursery bed and a corresponding lower concentralion of Ihe
fumiganl' in the air that moves downwind.
Me th yl ~T(lmide and chloropicrin that permeate thro ugh the tarps will be diffused
intll the <urrounding air. instead of confined to a 3- or 5-meter high "block" as
. "u meu in this analysis.
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Gi!ni!ral Risks for Fumigant Exposure Through Tarp Diffusion
E posure'
(ppm )

Fumigant

TLV'
(ppm )

Ratio of TLV
to Expo. ure

RISK ANALYSIS OF OTHER EFFECTS
This section discusses risks other than those described under systemic and reproducti ve effects
and cancer risk. This includes risk of heritable mutations. risks as a result of synergistic
effects. risks to sensitive individuals. and cumulative effects.

Risk of Herilllble MulIltions
Routine-Typical'
Chloropicrin

0.46

0. 1

-4.6

Methyl bromide

1.6

5.0

2.5

Chlo ropicrin

2.3

0. 1

Methyl bromide

7.9

5.0

Routine-Extreme'

'Exposure

i~

No human studies are available with which to evaluate the risk of heritable mutations that
may be posed by exposure to the nursery pesticides. Furthermore. no risk assessments that
quantify the probability of genetic mutations in human germ cells are available in the
lite rature or from the Environmental Protection Agency. Laboratory studies in bacteria. yeast.
mammalian cells. and animals constitute the best available information with which to
approximate mutagenic potential in humans. Results of the mutagenicity assays conducted on
the pesticides are summarized here ; further detail is provided in Section 0 -2.

-23.
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Oazomet, and methyl bromide are considered to be mutagenic. Benomyl and oxytluorfen
may be mutage nic. Glyphosate, DCPA, napropamide, and metalaxyl do not appear to be
mutagenic in mammals. No conclusive information is available on the mutagenicity (or
carcinoge nicity ) of chloropicrin.

the cnncentration in air.

"The threshold limit val ue (TL V) is the estimated maximum concentration for longtl'"tTtl. - hour workday exposures that will not result in any adverse effects.
' Calculation ba.'Cd nn weigh ted 8-hour exposure with wind speed of 3 miles per hour
and 5 meter high "bIClCk" of air over the field .
'Calculation ba.'Cd on weighted 8- hou r exposure with wind speed of I mile per hour
and 3 meter high "bIClCk" of air over the field .

The results of carci nogenicity tests or cancer risk assessments can be used to estimate the risk
of heritable mutations from those pesticides that are considered to be possible mutagens. The
rationale fo r this assumption is summarized by the U.S. Department of Agriculture ( 1985), as
follows :
Since mutagenicity and carcinogenicity both follow similar mechanistic steps
(at least those that invo lve genetic toxicity ). the increased risk of cancer can be
used to approximate the quantitative risk of heritable mutations. The basis for
this as~ u mption is that both mutage ns and at least primary carcinogens react
with DNA to fo rm a mutation or DNA lesion affecting a particular gene or set
of genes. The genetic lesions then require specific metabolic processes to
occu r. or the cells must divide to insert the lesion into the genetic code of the
ce ll. We believe the cancer risk provides an extreme [conservative]
approximation to heritable mutations because cancer may involve many types
of ce lls. whereas heritable mutations involve only germinal (reproductive) cells.

Syntrg;stic Effects
Synergistic effec~ occur whe n the combined toxic effects of two or more chemicals is greater
than the sum "f the effects of each c hemical. For example. when each is administered alone
at a given d"'e. <.: hemical A causes 20 percent cholinesterase inhibition and chemical B causes
10 perce nt ,'h"linesterase inhibition. In the usual case. when the two doses are administered
at the <"m ~ lime. an additive effect would be observed. resulting in 30 percent c holinesterase
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inhibition. However. if the two chemicals have a synergistic inte raction. cholinesterase
inhibition greater than 30 percent would be observed .
EPA ( 19 6) states that. in the absence of evidence to the contrary. an additive risk model
should be used when assessing the pote ntial for interactive effects of exposure to more than
one chemical . The EPA guidelines suggest usi ng a hazard index (HI) as the model of
additivity based on the dose and toxicity referer.ce level (NOEL) for each chemical . as
follows:
HI

D,IL, + ... +

D~,fL.~.

experienced toxicity at doses lower than 10 mglkg. Applying this distribution of response to
humans would mean that in a population of 10.000. fewer than 15 individuals wo uld be likely
to experience toxicity at doses lower than 10 mglkg. Those 15 individuals could be
considered the sensitive individuals in the population.
Calabrese (1985) has shown that human susceptibility to toxic substances can vary two to
three orders of magnitude. He examined a number of studies of human responses to
chemicals and found that a safety factor of 10. intended to allow for intraspecies variation.
accounts for effects in 80 to 95 percent of a population. Thus. he concluded that 5 to 20
percent of the population exhibit effects at doses outside the tenfold range.

Factors Affecting Sensitivity

where:
D, is the dose and

L, is the toxicity refere nce level (KOEL)
As HI approaches I. the ri k from the mixture becomes greater. On the basis of the
accidental exposures for adult members of the public for system ic effec ts for methyl bro mide
and chloropicrin. it appears that the risk from the mixture is twice as great as that from the
constituents alone.

o information was available on the potential for synergistic or antagonistic effects fro m
DCPA . glyphosate. napropamide. oxyfl uorfen. benomyl. meta!axyl. methyl bro mide. dazomet.
or chloropicrin.
Effuls on Stnsitivt Individuals

Individ ual Sensitivity
Individual ..ensitivity to chemical compo unds varies. and may de pend on a number of fac tors.
Ooull et aI. (1980) and Calabrese (1 985) have prese nted two differe nt models for desc ri bi ng
interindividual variation 3.< a result of differences in sensitivity.
00011 et aI. ( 19 0) described hypersensitivity as the resp<'nse of subjects at the lower end of
the f~uency distribution in a quanta! dose-response curve. Quan ta! means a subject either
exhib,ts the toxic re<ponse or does not. at a given dose level. If the response of a population
of te.st animal5 to varying doses of a chemical follows a normal distribution (be ll-shaped
curve). the hyper..en Hive indiviiluals are those on the left side of the curve that respond at
much lower dose, than the average. For example. if the average ind ividual responds with
tox,c symptoms at a dose of 100 mglkg and the standard deviation of the response is 30
mJ/ltg. then about 95 percent of the individuals will have responded with those symptoms at
d~. fmm 40 In I('() mglkg (2 standard deviations from the mean). and more than 99 percent
of the Ind' YldUdl wil l have responded with those symptoms at doses from 10 to 190 mglkg
13 tandard devlJu nn. from the mean). Less than 0. 15 percent of the population will have
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Factors that may affect individual susceptibility to toxic substances include diet, age. heredity.
pre-existing diseases. and lifestyle (Calabrese 1978). These factors have been studied in
detail for very few cases. and their significance in controlling the toxicity of the proposed
pesticides is not known. However, enough data have been collected on other chemicals to
show that these factors can be important.
Elements of the diet known to affect toxicity include vitamins and minerals (Calabrese and
Dorsey 1984). For example. the mineral selenium can prevent the destruction of
blood-forming tissues by chronic heavy exposure to benzene. Large doses of vitamin C have
also been shown to protect animals and humans from toxic effects of chronic benzene
exposure. Vitamin A seems to have a preventative effect on cancer induced by chemicals
such as benzo(a)pyrene (found in cigarette and wood smoke). This effect has been seen in
laboratory animals and human epidemiological studies. Various levels of the B-vitamin
riboflavin have also been tested with mixed results. Vitamin C has been shown to prevent
nitrites from combi ning with amines to form nitrosamines, and vitamin E seems to be at least
as effecti ve as vitam in C. These vitamins may prevent formation of N-nitrosoglyphosate (a
carcinoge nic nitrosation product of glyphosate) if conditions were otherwise favorable for its
formation in the human stomach (Calabrese and Dorsey 1984).
Genetic fac tors are also know n in some cases to be important determinants of susceptibility to
toxic environmental agents (Calabrese 1984). Susc ptibility to irriUults and allergic sensitivity
vary widely am ong indiv iduals and are known to be largely dependent on genetic factors.
Race has been shown to be a s ignificant factor influencing sensitivity to irritants. and some
investigations have indicated that women may be more sensitive than men (Calabrese 1984).
A variety of human ge netic conditions have been ide ntified as possi bly enhancing
susce ptibility to environmental age nts. For example. persons with the blood condition
beta-thalassemia may be at increased risk when exposed chronically to benzene. However.
onl y one C{lnditinn . G-6-PD deficiency. has conclusively been demonstrated to cause
enhanced <u<ceptibility to industrial pollutants. Several other genetic conditions have been
shown to involye defects in the cellular mechanisms for re pair of damage to DNA. Person
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with these diseases share an increased sensitivity to the effects of ultraviolet light. which can
cause cancer. Cells from individuals with at least one of these diseases. xeroderma
pigmentosum. are also sensitive to a variety of chemical substances implicated as causative
agents of human cancers (Ca!abrese 1984).
Persons with other types of pre-existing medical conditions may also be at increased risk of
toxic effeclS. For example. sensitivity to chemical skin irritants can be expected to be greater
for people with a variety of chronic skin ailments. Patients with these conditions may be
advi>.:d to avoid occupational exposure to irritating chemicals (Shmunes 1980. as cited in
Calabrese 1984).

Alkrpc Hypersensitivity
A particular form of sensitivity reaction to a foreign substance is allergic hypersensitivity.
These reactions may occur immediately upon exposure. as in anaphylactic reactions to insect
bites or penicillin injections. or they may be delayed. as in the case of responses to tuberculin
tests or contlet with poison ivy. The severe. immediate anaphylactic reactions. which can be
fatal if not treated shortly after onset, are antigen-antibody reactions that require large.
complex organic molecules to initiate the sensitivity. The delayed allergic hypersensitive
reactions are usually directed against whole cells (bacteria. viruses. fungi) but may be induced
by lower molecular weight substances. such as the catechols of poison ivy. cosmetics. drugs.
or antibiotics (Volk and Wheeler 1983). Benzocaine. neomycin. formaldehyde. nic.kel.
chromium. and thinlm are all known to produlI:e these reactions (Manulli and Maibach 1983).

Risks CO Sensitive Indjviduals
Based on the current stlte of knowledge. individual susceptibility to the toxic effects of the
14 pesticides cannot be predicted with any degree of accuracy. As discussed previously.
safety factors have traditionally been used to account for variations in susceptibility among
people. The MOS approach used in this risk. assessment takes into account much of the
variation in human re ponse. as discussed earlier by Calabrese (1 985 ). An additional safety
factor of lOis used for inter pecies variation when the study on which the NOEL is based
was conducted in animals instead of hu mans_ as is usually the case .
ThuJ. toxicologists generally consider an MOS of 100 to be sufficient to ensure that most
people should experience no tox ic effects. However. sensitive individuals may experience
effects even when the MOS is equal to or greater than 100. In addition. for exposures in
which the MOS is le« than 100. it is more likely that a sensitive individual would experience
IOxic effects than an "average" person would. It must be noted. however. that sensitive
individuals are thought to compose only a fracti on of the human population; it is therefore
unliltdy that a <en IDve individ ual would be among those few people who might be exposed
In any of the applications at the Luc ky Peak. Nursery. It must also be noted that most of
csbmated publ~ 'PO ures are very low and in most applications no member of the public is
e'ltposcd
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Cumulativ~ Eff~cts

Cumulative effects in members of the public resulting only from pesticide applications at the
Lucky Peak Nursery are not likely to occur because of the low probability that a member of
the public wo uld receive re ated exposures to the nursery pesticides.
There are instances when it is possible for cumulative doses to occur. If the nursery ;,
resprayed with a pesticide before the pesticide from the previous spraying has been tot J ly
degraded. then it is possible for larger pesticide doses to occur than those estimated in this
risk assessment from a single application. Cumulative exposures. of which the nursery
exposure is only one part. could occur if an individual is exposed to a pesticide in a nonnursery setting. such as when using a pesticide on their lawn or garden or being exposed to a
pesticide from nearby agricultural areas. and is also exposed to a pesticide with a similar
action (such as cholinesterase inhibition) as a result of the Forest Service Lucky Peak. Nursery
application program .
Pesticide doses from other sources are not estimated in this risk assessment. However.
because of the conservatism inherent in the estimation of the routine-extreme exposures. it is
unlikely that the risks of adverse health effects from cumulative doses that may occur are
greater than the risks estimated to result from these doses.

LIMITING EXPOSURE TO REDUCE WORKER RISK
This section describes ways that nursery worker exposure can be limited to reduce risk. The
ways to limit ex posure discussed include the u~e of protective clothing. finished fabrics.
laundering practices. washing and showering. personnel workday manipulation. and pesticide
application scheduling.

Protective Clothing
In estimating potential exposures to workers. various assumptions (desc ribed in Section E-3)
were made about the use of protective clothing by persons working directly with pesticides
and the types of clothing and amoun t of bare ski n area exposed by per ons contacting treated
vegetation (weeders. inventory personnel. lifters. and sorters/packers). In the calculation of
routine-typical ex po,ures. workers were as umed to wear appropriate protective clothing for
Iheir particular tas k. Typical protective clnlhing for applicators and mixerlloaders often
includes longslec ve shirts or coveral ls. glo ves. hats. and boots. In the calculations of routi neextreme ex po,ure,. it wu.' u.<sumed that no special protective clothing was worn . Thi section
describes Ihe _ffe~tive nes., of different types of clothing in reducing exposure to pe ticides
and re laled fJewr,. such as fabric finishes and laundering clothing Ihat has pe ticidc re idue .
Re<eart'h h.I' dem"n~tra led Ihat protective clothing can substantially reduce worker dose .
For "J",ple . III righ I-of-way spraying. doses rece ived by s pray gun applicat rs wearing clean
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coveralls :lnd gloves were reduced by 6 percent compared to doses wilhout Ihis protection
( li ich et~ . 1984). During an aerial spmying opemtion. mixerl10aders wearing protective
c
ing reduced !heir exposure by 5 percent compared to Ihe leve ls observed without
precauti
(Lavy et~ . 19 2 ).

, exposure for pesticide applicators is dermal. nOl inhalation (Kolmodin-Hedman et al.
19 ) and Wolfe (1m) indicated Ihat more Ihan 97 percent of Ihe tolai exposure is dermal .
Respirator use is of limited effectiveness in reducing overall doses 10 workers and may cause
di.scomfon because of sweating and heat (Davies et aI. 1982). AIlhough Ihe hands are Ihe site
of !he grealeSt potential pesticide exposure. rubber gloves can reduce exposure to hands
(Pumarn et aI. 19 3).

The availability of laundering facilities at Ihe nursery could help to reduce pesticide risk
because pesticide residues in and on clothing can be transferred to the sltin and susequen tly
absorbed. Pesticide res idues on clothing could be transferred to car upholstery or items in Ihe
home and familie s members and olher individuals could potentially be dennally exposed as
well . W orkers could be required to leave Iheir work clothing at Ihe nursery for laundering
and clean c10lhing could be available for Iheir use Ihe following work day. By requiring
workers to change their c10lhing at Ihe end of Ihe work day. managers would be assured Ihat
workers were not wearing Ihe clothing for long periods of time after work hours. pesticide
residues were not being transferred off nursery property on clolhing. and worker clothing was
being properly laundered daily.

Wasllilfg alfd SIIo.,."rilfg
Research has shown Ihat most protective c1olhing. even rubber garments Ihat were previously
gilt 10 be impermeable. allows some level of chemical penetration (Mansdorf 1986).
However. even nonrubbcr garments can c ontribute significantly IOward reducing exposures.
SlUdy by Davies et aI. ( 19 2 ) showed Ihat when orchard workers wore I ()() percent COllon
coveralls.. dermal doses of !he pesticide elhion were less Ihan 15 percent of the doses received
wilen !he wori:ers
re !heir own street c1olhes. Pumam and coworkers found Ihat ni trofen
applicat. rs and muerl1 ders wearing protective c10lhing reduced Iheir exposures by 94 to 99
percent comp:lred to !he doses experienced without protection (Waldron 1985). AIlhough
procectivc cI ing generally reduces worker exposures and resulting doses. Ihe degree of
protection depenw on !he application system . the work practices. and Ihe pecific pesticide.

Washing and showering can be effective in reducing pesticide exposure. Pesticides are not
absorbed instantaneously wough the sltin; over time some portion of Ihe pesticide available
on Ihe skin surface for ~bsorptio n is absorbed. Therefore. by minimizing Ihe available
pesticide on Ihe skin .iurface. doses to Ihat worker may be reduced. W orkers should be
encoumged to was h Iheir hands. arms. and olher areas in contact wilh foliage tIIroughout Ihe
day and shower as soon as possible after completing Iheir work. They should also be
cautiontd to tho roughly wash Iheir hanos prior to eating to minimize dietary exposure to
pesticide residues. Showers could be provided at Ihe nursery to ensure Ihat workers have a
chance to shower prior to engaging in olher acti vities.

FUrk Filrisltn

PtrsOlflf,( Workday Malfipulatiolf

F bric finishe.s can also affect doses. Several studies (Laughlin et aI . 1986; Leonas and
Del gc aI. I 6 ; and Keaschall et aI. 19 6) have shown that fluorocarbon-based
JOII- repellent finishes increa.'IC !he effectivene of clothing a a barrier to chemicals.
Water-repellent fini hes ~so contribute to !he efficiency of protective garments. In addition.
!he Lau,hlin :lnd Leonas studies demon trated that a dumble-press fini h is undesirable in
.n, worn during pe. lJc.de use because it allow increased penetration of some pesticide .
c
rl(}(;)llIy metllyl paralhlon. Wearing an undergarment layer. uch as tee-shirt. a1~0 decreases
!he chemICal ~ received.

Individual worker exposure may be reduced by manipulating each worker's ovel.oll contact
with pesticides. Methods of reducing risk include requiring longer ree ntry times. rotating
workers. hortening daily work hours in Ihe field. and splitting tasks between several workers.
All of these options could effective ly lower Ihe total daily pe ticide expo ure to each worker
and thus lower that worker's risk of adverse effects.

nn, pfllCtlce, ate Important in minimizing pesticide exposure. Heavy duty liquid
n are man: e'fccu.c than powder detergenlS In remo vina oil-based c hemicals and in
onIpolye ler lend Ih t II "e durable-press finish (Raheel 1987). Usi ng a
pre
h <pray aJ locrcac'IC chemical removal (Ke hall et al. 19 6). In general. it L, more
I flCu In rell\(lvc orJOIII()Chlorine re jdlles from clolhing than Ihose of organopho phates.
I Cllt
• .ue
ocr to ",move Ihan either of I se types of pesticides (Raheel 19 7

f»
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Lengthening the time interval between pesticide application and worker contact is an effective
way to limit exposure for worker such as weeders. inventory personnel. lifters. sorters.
packers. and tree planter . As the time interval is lengthened. less pesticide remains on the
foliage. primarily because of degmdallOn of the active ingredient and pestic ide washoff from
foliage by minfall and irrigation water. By limiting the total amount of pesticide available on
the foliage for IrJnsfer to the worker' s c lothing and skin. Ihe dose Ihat worker receives may
be reduced.
Rotation of workers. hortening of daily work hours in contac t with seedling. and plitting of
tasks amnng workers all serve to Ie sen the t tal contact with pesticides by reducing the
duration ,.f e 'pn< ure . These melhods can be used for all types of workers to reduce their
ri ok<. RlltJulln of worker wou:d Ililow a ingle worker to spend portion of Ihe d y in
C(lntacl \\ IIh group. of seedling containing re idue from different pe ticides. thus lessening
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the risk from any one pesticide. As an alternative. worker hours could be reduced such Ihal
the '"
day was honened Qr portions of the day would be spenl in wks which did nol
involve pesticide contlct. Splitting wks among workers would also reduce expo ure by
allowing more ~;an one worker to perform a given wk. As an example. one applicalor could
apply a pesticide in the m rning and another applicalor could continue Ihe job in the
afternoon. As an alternative. a ingle worker could apply a ingle pe ticide 10 the lotal
acre:age. but
actual application would be divided inlo several days. thus reducing lotal
exposure on any given day.

Changes in the pesticide application rate :l!Id schedule may also help 10 reduce worker risks.
However. these 0 . ns may nOI be feasible if lower application r.!tes or change in
scIIeduling red\JCe the efficacy of the pe ticide treatmenl p gram.
By Iowerinl! the pplication rate. the Iota I pesticide thaI the mixer/loader/applicaloT would be
exposed 10 is reduced. In addition. the lotal amounl of a ingle pesticide sprayed on a given
field is lowered. thu reducing eXpo.!ure 10 workers uch ~ weeder<. invenlory personnel.
Id~
eT"- packer<. and tree planter•.
A1tcrallon of the pphcalJon <ehedule could reduce exposure in a number of ways.
ration m hedulinl! melude limiling the number nf applicalions of a ingle peslicide on
a inllie field. tncrea.'ml! the time interval belween multiple applicalions of 3 ingle peslicide
on <Ingle fteld . and aI nnl! 13. dale for certain nur<ery operations. These allerations
'" Id <erve 10 reduce lhe mounl of pe'ticide available on the foliage when workers such ,
eder<. mH:ntory per<nnnei. hfter . oner . packer . and tree planters come in conlac l wilh
the folt gc 10 complete !.hett 13.. s.
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Public Exposure

Human Health and
Environmental Monitoring

Where a concern for public exposure. exist. the Fore. t Service will develop exposure mono
itoring plans for the p.oject that may include water monitoring. or taking soi l or plan t
samples.

Environmental Monitoring
Water Quality
and Soil

Human Health

Waler qualily and soil monitoring plans will emphasize sampling for chemical pesticit! s thai
may leach into the groundwater o. can be transported from the nursery in surface rU lloff.

Worker Exposure
ror all rorest Service workers involved in pe. licide applicalion programs. a wril ten record
win be kep' of:
•
•
•
•

natne3 6.lId jobs of ind ividual. invol""d.
dales of applicalion
chemical(.} used .
acres Irealed,
• \1.., of prolecli"" clolhing and equipmenl,
• dur lion of expoeure, and
• method oCapplicalion .

The leachi ng potential for the chemical pesticides at Lucky Peak Nursery is presented in
Tables E- I and E-2. The potential t.ansport of nursery chemical pest icides in surface runoff.
in bolh adsorbed and dissolved phases, was deri""d from the adsorplion, degradalion and
leaching rates of the specific nursery soils and pesticides.
In 1989. a research study was initiated at Lucky Peak Nursery; Iysimeters (a type of groundwater sampling device) were installed to monitor pesticide mo""menl and peslicide residues
al various soil depths. As Ihe sampling procedure is refined , the data gat hered will also be
used to verify predictions from the LEACH and GLEAMS models (See Appendix D). T h
Iysimelcr st udy is unde.r contract to the University of Arkansas and t he Pac ific Northwest
Range and Experiment Station . Corvallis. Oregon .

Water Quality Monitoring Guidelines
T e rOre! s"rvice h... funded a .Iudy alone .Iale and Iwo federal nu r.erie. in which
mlllnl..,. no...,ry wo.kers p r icipaled in a human beallh aoaly.i • . The .Iudy. conducted by
Or T"rry Layy ( ni~.. i y oC .kan .... ). monilored worker expoeure 10 pe.licide. Ih rough
lbe """ of Ampling palrhes on clolh". nd by urine naly.i. ( Lavy 19 / 1990). T he re.ults
0{ lbe udy ~ rei.. ...d in March. 1990.
ddiliona! moniloring wi ll be conducled where
ludy result.. .ndi e pe"i id". wilh low Ma.gin oC S fely v lu • for wo. k .. in . peci fi c
pplt< hono.
In

'"~ 1OfI,

O. LaY1 II ... rom pleled n n Iy.i. oC di.lodgcable pe.licide re.idue. for nur ery
'''po' 01 IlIilI an Iysi. w Iso • leased in March. I

P"" t<:1(t.-. Til..

I. T he waler <IU_ lity monitoring plan will follow the guidelines descri bed in hapter 6 of FSH
2109. 14 Draft Pes licid Use Management and Coordi nal ion Hand book. section 6.23f. The
waler quality monitoring plan will also be Appro""d by the Foresl hydrologist and nursery
manager.
2. The monitoring plan will emphasizc sampling Ihe chemica ls will, Ihe most polenti al to
leach r be transporled off .ile in . urface runoff.
3. B 'Iinc data and .ignificAnl evenls, . uch
snowrnell. wo"ld be included .

M ... torm

producing overland flow. or during

JI........i
III .. ,,, •• 1,. or II.,..,. udies, Ihe ro• • ' e.vice will develop a documented hum n
II mon,'o•• n~ pI n 'pe<ifying III dlemi a! p licide. 10 b monilored and mon ilori ng

1. 11(" '11,,'" p".ticid". can be both waler soluble and ad.orbed by soil parlicles. both pMam·

If<! ''''''''1

rkr<ll mll ot l he

ppend."

t ·I

n Iyzed .
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In the spri ng. samples will be collecled from Ihe drainage ou tlels.
6. amples will be collected From surface runoff areas after the applica tion of a pesticide
when run·off occurs (including storms and/ oT irrigation).

Re,ion 4 FEIS

a. a location on the intermittent streamcourse south of the seedbeds; duwnslream
from where the two drainase ditches enter Ihe .tream channel.
b. the point where the intermittent stream enters Lucky Peak Nursery.
c. the outlets of the three ponds located on the east border of Ihe nursery.
Recommended chemical pesticides for analysis:
Benomyl, OCPA, Metalaxyl, and Napropamide

ADimaJ Mouitorin& Guidelines
L nimal mooitoring plans "ill follow Ihe guidelines described in Chapler 6 of FSH 2109. 14
OrJl Pesticide- se Management and Coordination Handbook, sect ions 6.23<1 , included in
tbis appendix. Aqualic and terreslrial biota will be monitored by conducling posl· trealment
surveys faT dead or dislressed animals on a case-by·case basis.

Other Recommended Monitorin!!:
Sampling should also be conducted for nitrales used in commercial
fertilizer mixes and for the heavy metals: copper, cadmium. lead, and
zinc, when unprocessed sewage .Iud!!e is used as a soil amendment.

2. oimal monitoring plans will be developed by the Boise National Forest wildlife biologist
and tbe nursery manager.

3. Mitigation measures will be implemented when adverse effects to aquatic or lerrestri al
organ isms and animals are indicaled , based on laboratory findings. Miligation measures
indude stopping. decreasi ng, or changing the timing of peslicide applical ion ; modifying Ihe
ppliation me hod : and avoiding certain areas or animal habilats wit hin the nursery.

\ Mouitorin& Guidelines
L Soil monitoring pI n. will be developed by tbe Forest soil scientist , hydrologist . and
nunery man cr. These plans "ill be approved by t be Regional soi l scientist . sil vicul lurist .
and p ticide coordinator.
ince the in tallation of the Iysimeten, soi l moniloring techniques have been established.
lmeler installation. have been located 10 sample the vadose zone (the unsatu raled parent
rna rial I ,.,r be ...,.,n the upper soil horizons and the saturated sroundwater depl h) in
mD8 "
Iy to indie tf! off·.ile movement, ",oundwaler conlaminalion or polenl ial for
( tam.n lin im!!ahon or pol bl "aler su pplies. S mplin!! would be done qua rlerly for
two ,.,,.. Based !KI the result. of th mon ilorins, Ihe nursery mAnas er will develop a
p'"
nen. plan

ry Specific Monitoring
Cnn .no Iy"'"" r. moniloring.
2.

If....~' qll i y monitori"

.. ill

conducted t :
ppad," E · 3
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T.6/. E- I

Table E-!

Lacky Peak Nursery:
LeachiDs and Surface Runoff Potential or N1lI'lIeg Pesticides

Lucky Peak Nursery:
Leaching Potential or Nursery Pesticides

Surface
Runoft'

Ground
Water

Lysimeter
Fraction
Pesticide

Benomyl

+

OCPA

+

Kd

Ks

R

50%

I

Leaching
1%

Benomyl

7.4

0 .002

28

0-8

0-18

o

o

OC PA

0 . 77

0 .023

3 .8

0-3

0-7

Glypbooale

o

o

Glyphosatc

18 .5

0 .023

69

NS

NS

Metalaxyl

o

Metalaxyl

1.3

0 .028

57

0-1

0-2

Metbyl Bromide
+ Chloropicrin

o

o

Oxyfluorfen

698

0 .017

2100

NS

NS

o

o

Naprnpamide
OxyBuorlen

• - Po enlial leachin« or runoff of peslicide .
o - No si«nificant polential for leachin« or runoff of
pesticide .
Cu rrently b"in« lesled for in Lysimeter Samplin« .

p""ndi" E · 6

Kd
K.

R
NS
50%
1%

-

Pesticide soil adsorption factor .
Pesticide dc«radation rate factor .
Pesticide soil mobility factor .
Not Significant; less than 0 .05% leaches .
There is a 50% chance Ihe % listed will leach .
There is a I % chance the % listed will leach .

Note: The fumi gants methyl bromide + chloropicrin and dazomet are not included in t his
tablr because they volatize rapidly and a large portion i. quickly lost 10 Ihe atmosphere.
(See Appendi x D.)
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Well Logs and Sampling Results
The well lOS informalion leaves a 101 10 be desired , bul Ihe informalion indicates sufficient
dislance belween Ihe ground surface and any aquifers. Nearly every well had inhibiting
layers which are also common wilhin Ihe soil column. This means that most leaching will
take place vertically for a few feel and Ihen horizonlally for many feet . Soil permeabili ty
in the nursery beds hi.lorically dimini.hes wilh lime; keeping Ihe soils open and draining
properly i. a con.lant problem.
II ....ell. have concrele pad. around Ihe well head and are grouled for 20 fect wi th concrete.
The Dictionary of Geological Term. defines confined gound waler as "arlesian waler ." "Con,
fining bed" is defined as one which, because of its posilion and its impermeabili ty or low
permeability relalive to that of Ihe aquifer gives Ihe waler in the aquifer "artesian head ."
Further, "artesian" refers 10 goundwaler under suffidenl hydroslatic head to rise above t he
aquifer contAining it . Since all wells reporled static waler level. above the layer conlaining
....ater Ihey would be classed as confined waler lables. II should al. o be noled that Ihe well
water levels fluctuate with the waler level in Ihe reservoir.
Wen~

0-5 C\
5-16 £1
16-152 fl

152-176 C\
176-202 C\

202+ fl
216 fl
Pump #3
0-6 C\
6-14 C\
14-25 fl
25-140 C\
140-160 Ct
160-200 fl

200-210 Ct
2 10-223 C\
223- 253 ft

lop soil
sand and gravel
basalt
100 fool sIalic waler level 6/60.
(reservoir level)
sand k gravel mixed wilh clay
gravel wilh clean sand
well drilled only 10 this depth
monzonite
reservoir level
(outside fence) Elevation 3150 Ct)
top soil
hard pan
dry gavel
hard lava rock
broken rock
coarse sand and gavel
water level at 186 ft . 3/12/70
boulders
sand and coarse gravel
cemenled gravel, perforaled 5 fl Res . level 246 fl .

Well No. I Capped and nol used . Elevalion 3226 fl .
Well No. 4 i. 6 inches in diameter .. nd .upplies culinary waler 10 the nunery. Ground
elevatioo i. 3125 feet .

G-II

n

11-20 ft
20-24 f
2·1-37 fI
37-140 f
f
190-217 f

14G-1

0- 48 fl
48-114 fl
11 4-143 ft
1443-176 fl

clay and boulders
basalt
quartz monzonile s.. nd and clay
monzonite

lop soil

c1 ..y k gavel
c1 ..y and gavel sand w /large boulders
decomposed g .. nile
bas II, ......Ier level 2/17/84 al 136 Ct .
monzonile sand w/...nd
mon:ronite , bollom of pipe 199 fl 2/17/
boUom of pu mp '204 1/2 fI deep 2/17/

The Waler Resources Division of Ihe U.S.G.S. ( Boise Office) sampled and lested Ihe dome l ie
well water quali y. ampling reveals the following:

"

No heavy melals
Dissolved NH4 - less than 0 . 01 mt;/I
Dissolved N02 - less than 0 . 01 mg/I
Nilrate Nilr . - 2 . 20 mg/I
ampled October 17, 1991, Dr.Parlim,," , Hydrolollisl , USGS

(dep h
whlrh ", ter
I II) 0 1'lO ft )

fi rsl encou nlered was nol gi ven but .... umed to be a\ about

W~II;o./" 1. 12 .nches in diA1D<l r

d gound el val ion is 31 50 Ct
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Bquipment YIAbility . Use frequent inspec t ion procedures to e valuate
the usabil ity of equipment . This is an i mport ant aspect of pestici de
appl i cation quality cont rol . Equipmen t should be c hecked for c leanl i ness,
loose nuts and bolts, valves , screens , f ilters and hoses . Lea~s should be
given i nwned iate attention and vorn parts s h ou ld be repaired or replaced .

PESTI CIDE - OS E MANAGEMENT AND Coo PDINATIQN HANDBOOK
OIAP'l'ER 6 - QUALITY CONTROL I«lNlTORING AND POST TREATMENT EVALUATION

.L..1 . General Considerations .

Pesti cl.d oD coordl.nators. i n ci den t comnanders. and
peat. ici d4! proj ect d i rectors must use quallty control procedures to determine

whether peat icides have been app lied safely, have been re s t r icted to inte nded
ta_r get a.reas , and have not r esulted in unelCpp c tpd nontarget effects . Qual ity
con trol mon itoring is used to :
1.

&valuate and achieve qual ity control of pesticide pro jects by

scrut i niz i ng the app lication procedure s during the project and measuring the
i mpact: of the pestici de appl icat ion on nontarg""t c omponent s o f the environme nt

i......1.l.k - Volume of Pelticide Used . Us e appropria te monitor i ng technique. to
determine the volume of pesticide used o n a pro ject to ensure qual i ty control .
App lication of ei ther liqu i d or dry formulation pesticides in amounts greater
or less than intended may mean that the app l ication e qu i pment wal operat i ng
i ncorrectly, that the calibration was inco rrect, o r that a dump or apill
occurred . It might allo indicate that the appl icator was not following
procedures , causing under ~ or overlapping o f a pplication . Ta~e correct i ve
action whenever the volume of pesticide used is i nconsistent with either the
pest i cide label or the project work plan ISec . 1.81) .

during and aLter the app licat ion ;

L.ll.d _ Monitor i ng Plight Pattern .

Provi de early warning o f possible unf ors een i mpa c ts o r conditions
dur i ng a proj ect and poss ible needs to meas ure the magnitude r f such impa c ts or
ccodition8 ; and
:2 .

J.
Determine the e xten t , severity, and pro bable durati o n o f any pot &ntial
baaard thi'tt might Exi st due to a pes ticide misappl icat ion o r inciden t .

i.....A - TYPIS OF QUALITY COtrrRQL tK2NITORING .

Use quality control p rocedures and
lIOIlitorinq to check appl icat ion equipment . pesticide labels are be i ng c ompl ie d
with , dr i ft reduct ion and spray accountab i 1 lty in e being prac ticed. and residue
aJOito-riog i a being conducted .

L.ll - Checking Aogl icat ion Procedures . Use quality control monitoring
procedure. to enBur@ that pes tici d es are us@d ln a cco rdan c e with project
plana . Project /i nci dent cOlllltande rs must II!!!nsure th at e qu i pment is used
according to lIIaJ1ufacturttr' s quideh,nes , ha the equi pment u sed i s properly
c a librated (wit.h.ln p lus or minus 5 p!!rcen o f opt l mum ) and ma i nta i ned . and t hat
t he appropriate pel!!lt ici de volume is appll-d to the arget area . Take
corrective a ction whenever there are de vla l o ns from the project safety or work
pI

(Sec . 1.811 .

Use the AGD ISP or FSCBG models (Sec . 1 . 72)
to calculate effective swath widths . Once model runs have been completed, they
should be Checked in the field during air craf t ca libration and
characterization . Monitoring the flight patt ern of aerial a pplication craft i a
another method of quality control . Chase planes may be used to mon i tor swath
patterns of appl ication li . e . are uniform . fitting edge to edge) .
Use of electronic mon i toring and regulating systems to monitor, c ontrol , and
document pesti cide applications is encouraged .
Avoid overlaps or gaps i n swath application . They may r e sult in unintended
double appl i cat i ons of pes tici de a nd possible adverse impact on non - target
sites/organisms . Overlaps can result in a wast e of peaticide , .e well .e
deviat i on from the prescribed appl ication rate per acre.
Single coverage (applying spray o nce over the trea tmen t area) us ing p roper
appl icati on methods gi ve s s uff iciently even di stri but i on with l ess flying t i me ,
provided that topography permits close control over swath loca t ion . To a pply
10 gallons per acre with an effective BW th widt h of SO feet , the boom output
i 8 computed t o apply 10 gallons pe r acre over the 50 - foot awath . In ateep ,
broken terrain , wit h streams or other features that must not be sprayed. doubl e
flying may be neceseary to get good coverage .

L1.1A . Label Compliance .

Determine lab--l compllan c e . Pestici d es ca n o nl y be
u ed by Porest Service personnel if the manufacturer ' 8 SPA pp roved label is
followwd IPSM l150 )
"Pesticide use lnCOntHstll!!!n with
label" i s a vic lation
o f Feder 1 1• • eJtc-p
PI
the phr 8t! d0-8 not include'
1.
than

Applying
p.l!!lt lei&! at ny dosag@ .
t epecillt!d on he I beling ;

co nc~n

r t ion. or frequency It!ss

Double coverage (applying o n e - half o f the rate o n two occasions ) requ i re. that
each swath overl ap SO percent o f the previous s wath . o r is double flown with a
crisscross method .
Recomne nda tiona for proper fl i ght patterns
1.

a pa8 icid@

he

gain8t

l .
wi dth ;
or
ld

c U88

8 d@t.,mln-d
n unr. !!!Ion bl-

Sp ce flight linea at

'''lrll '!

pr ohlbU.rj hy

.1ny

1M!

hod of

ppll r

l o rl nnt prohlbl ed by the 1 bl!ling ;

P-@ lcide at pttsti Cld-S wlth
h- 1 baling

distance

p rt equ 1 to the efrec tive av t h

) . C 1 ibr te the boom to diach rg t he d esi red volume per ere over the
aw th using the effecti ve 8 W th width in t h e flo wr te c libr tion e Q\.l tion

dv-r8e t!fft,ct o n thf!

(Sec . 5 . J3bl ;
t""'-(ln'l

re to have pilota :

Fly aingle p r l1e l swaths wherever possibl e;

nd

nd

Us., fl gperaona, m rkecs.

or el.ctron , c uid nee Iyaee ma to ide n tify
d air ed l oe tiOfl of at rt points for s w ths nd to g u ide lrcr tt .

i.....n . Spray peQQ Iltto" Ac;C;Q unt.ob i lity .
t rgf!!t

nd where it c1epoeited

Oetarmine it the .pr y re c hed the
method o f qu llty con tra! . Vilu!

...H ••• _t. of foli ge depoait eamplera (cards . or field 8aeeSsmtmt of
. . ~ .r lsoil c
p~ide qualitative means of spray accountaPility .

c an be used to evaluate spray d istributions, s wa t h wi dths . droplet densit iee •
and penetration of spray into the can opy . Unfortunately. exp08ure to other
forms of water (i . e . dew) may also turn the paper blue .

U1A - Spray Dlpglit a..lelBQl1!ot.

T'wo import nt t ctars i nfluen cing the
nel. of aer ial pt!lIticid@ ppl1 cation are uniform spray d istribution
rea and foliage COV1tr ge . Use .!ISSeBsment of the spray pattern
diI!poe lt when eTal tiog uniformity of spray distribution/coverage and
biological .ff.cti".n... . Many factors influence the deposit of pesticidea
inc.l\1Clinq quali f icat iona and att itude of ppllC tor, pesticide formulatlon.
ad'j
ta o d:rcp l iae and atomi aatlon . equlpment release height . weather .
caoopy . and target lite location .

effectl

a.e:r the

Tbe range of individual spray droplets atomiaed from a nozzle or d ischarged
frca Ie:.. other dev ice i , c a lled the drop si'le spectrum. This is cCllmtonly
4DCpreaaed •• volune _dian di amete r (VMO ) .
The VMO i8 the d rop diamet.er t.hat.
cUrldea the epray volt.ae into t wo equal p rtB . For e xample . a VMD of 4 00
mc:%".-et.e:ra _ana that. 50 percent o 'f the spray vol ume is i n drops smaller than
4 00 Id~t. er • • and the rll!lnaininq SO perce nt is in drops larger than 4 00
aic::rc.ete..ra . The ap-ray drop siae is the spherical droplet d i ameter expressed
in -.i~t.r • . ODe . ,icraneter i s 1 / 4:500 0 1. 04:S) inch or 1 / 1000 (.00 1 )
ail1~t:.T (_ J .
Spray d'r op sia.8 are gTouped as follo..,s :
1.

.-.r0801a

l .

lliat •

.

• SO to 100 micrometers .

pine IJPTaya - 100 to 4:50 micTometers .

5

l50 to 4 00

Coeza. .-p-r Y.

m~crometer8

.

Check oper tioo o f the apr y equipment . m ke d jua tmenta of s p ray
and c libr e the flowr te to et uni form, consistent spray pattDrna
c:over ge :

h

r eL

hi

When selecting a deposit pape r it is advisable to test the paper by atomiaing a
small amount of the tank mix on the paper and ra ting the results . To o~tain
droplet size and volume the spray droplet stain registered on Kromekote
spray cards must be converted back to the o rig i nal spherical droplet eiae by
uaa of a "apread factor . " The spread factor is the ratio of the meaeurad 8tain
diameter to the droplet spherical diameter . Th e spread factor will vary
according to the physical proper ties of the spray formulation , type of spray
dep08it card , and apherical droplet size . The s pread factor Its neceeeary to
obtain quantitative data on droplet size when usi ng Kromekote carda .

40 0'" micTome era

t i on of the numbers nd aiaes o f s pr y droplets on depos ited surfaces
.pray depoalt •• e.ament
Spr y depORlt saesament is done to :

o.t rain.

Some oil - based pest ici des are not a c tive o n some oi l · sensitive papere . Select
the moat appropriate paper depending on whether the spray is dyed or not .

For some situations it ie de8irable to add a dye to the epray . A conwnon dye ,
FD&C .40 (red), is added at 0.1 percent to approximately 1 pound per 100
gallons of tank mix . The suspected carcinogen ic and mutagenic properties of
several dyes , includ i ng the opt i cal br ightener ( fl o ureacent) dye" .uggest that
Methyl Vi olet , Rhodamine 8 , and WT may not be appropriate for use in watersheds
which supply potable water for domesti c or mun ici pal u.e . Since the .tatu. of
theae dyes may change. persons planning pro jects should contact Regional
speciali sts concern i ng the latest r econrne ndati o n s o f the U. s . Publ ic Heal th
Service, SPA ,

Ie •• than 50 IHcraneters .

.

3 . 011 Sensitive 'aper . Oil · sensi tlve paper cons ists of a blank card
coated with white oil - solublel wax . The coa ting is dissolved when contac ted by
oil droplets, leaving a contrasting mark .

r lati". quan lty o f pes lcide

ive d.copLe

81l:e

0

of p c y cover ge
of r Bulta

ctu lly d poalt.d i n the

chLeve max i mum coverage

nd to

nd d18tribution for the pro ject

of e rda p per (c rd.'

v 11 bl. to help

naly •• apr V

niv uRed p per. • it reve _L .
'""n undyed 011 .... y be
re ua d to c heck 'pr V
nd on

A
o

pe-c i 1Iy (" t .. d yw LLow p pet wh ich rev. L,
@OU8 s pr y dropIwta
w ter sensitive p per

U. s. Food and Dr ug Administrat ion . U. s . Geo l ogical Survey, and State Water
Quality Control Boards concerning the safety of othe r dyes c onsidered for u.e .
Wh i te Kromekote cards are e xcell e nt depos it sampl ers for dyed .pray. . 80th
qualitat ive and quantitative data on dr op size and number can be obtained from
Kromekote card a through uae o f a Forest Service data program (ASCAS ) ecce •• i b le
through WO - FPM , Davia . Cali fornia (Young . et 1 . . 19"71) .
It muat be e mph.a i.ed
that a apread factor is required each tlme any c ompon e nt of the tank mix il
c hanged . Spread t ctora fo r specific t n k mix.s / d p o.it p per. can be obtained
from WO - FPM . Davls . C liforni • or the pestL c lde manufacturer .
Moat dyes are unpopul r with ppli c tor a s t hey m V be diff i cult to remove
from equipment ; lao. dyed apr ya re hi g hly v lsible , making the .pray appe r
more dram t LC nd m Vbe eve n threaten i ng . Dyes re recorrrnend ed, however . when
there ia
need for more sen.itlve deposit sampLing. when qu ntit tiv. dat
re
required,
nd wh e n a npling of drift is critic 1 .
Succee8 of apr y depoait aeesement La dependent in part o n .election and
procuremen t of proper m teri Ie t o r t ie ld use
The 1 illt in Exhibit 4 l
ident i flea repreee nt t i ve aource .. o f -:: pr V depoal t
••••• m.nt m te ri Ie .
~

. O[.'t Reduct.ion . An Import nt re 80n for doln apr y d poait
eSefUlmf' nt 1ft to d tftnnine it o ff. ittt or n n · t rget deposition 1. occurrln
AerL l pp\ LC
l o n o f pestleld " c n result ,n drift o ffsite . To prevent
drlft . ('"" Il", der th'! foLLowin f etora
The a m l1er
ropLet . the slower
by wind nd ev par tLon .

,t
Ae flH"'l nQ

hal ht of 10 feet ,
6· 5

coa.r

ept y with 400 -tftic:rometer part icles ml.ght drift laterally 8 . 5 fe et; a
f i ne .-pray with lOO -..ic rcxm!t.er part icles mlght drift 48 feet. . The d i stance
increa. a rapidly for very fine droplet s . whi c h mLght drift 0 . 75 miles i n the
rind . Th
cal cuI tiona are based o n non -evaporating drops ; therefore ,
the .ffect.. of evaporat ion must als o b@ cons i dered .
As the droplet mas. and
s l . . re reduced by evporation . the droplet wi ll rema in a i rborne longer and
dr i f t. f rt.her . Fo r t!Xample v i th 50 perc ent r e lative hum i dity a 100 -mic rometer
b
droplet Of pure water at 86 F v iI I evaporate 1n 56 seconds . In this length
of t~ . it woul d fall "feet . As a spray droplet start.s to fa l l . it also
.t.art.. to e..-apor te , and therefore its rate o f fall is reduced . The distance
i t will drift i. far't her than would be predict e d f rom its i n i tial s i ze assuming
no e-.apor tion . The oil in the normal oil - Ln · water emulsions vaporizes much
* J r . .lowly t.han water . 80 t ,h e volume o f oil t o the volume of water ratio
c:banqe. as the w.atar port.ion evaporates .
l _ At-lGbe.ric Copditionl . One of the most i mportant and complicated
fattars lo IIIlDaIgi.nq drift is understanding how weather alfects sprays .

...cause pest icide drift i s complex , i t is di ff icult to provide a s i mple set of
~nt criteria .
Liltewise. the rat ionale for recarmendations are
C'CMIple:x _ IIountainous or other c omplex terrain further compounds the
d.ifficul~y of re~nding
ppl icat ion parameters that might be applicable to
all canclhi co• .

change with changes in aurface temperature . Smoke hovers on the ground after
sunset and before sunrise . Conversely , smoke rises during daylight . But
whether daytime or nighttime, amok. will travel with the wind . Pin. peaticide
drops. although larger than smoke particles, behave in much the .ame manner .
Low humidity and wind, .ingly or in canbi nation , incr ••••• vaporation of Ipray
drops . Aa drope decrea.e in li.e they drift longer di.tanc... A8 the .un
wanns the air near the surface the air rises. lifting contaminant. such a.
luapended dr i ft with it . Thi. ventilation phenomenon .ervel to cl.an.e the
atmosphere near the surface .a cool, clean air in the upper atmo.ph.re replaces
warm contaminated air near the surface. These conditione are ident.ified with
lapae or unltable condition. which result from the aun warming the surface.

on

the other hand, inversion or lapse conditions are camtOn fran .unaet to
aunrise . They may a1.0 occur during daytime when cloud. inlulate the .arth'.
surface from the .un'. rays . Inversions will not develop unl.s. th.r. i.
aulficient surface cooling; therefore, on a cloudy day there is little surface
he.ting or cooling , and air ia not placed in mot i on unl.ss there i.
pres.ure ~ gradient - type wind .

drift

~lly

Ideally, in pplying pe.t ici de. all drops would be deposited within the
can:finea o:f the tre t.aent block . This is probably an unattainable goal but one
tha~ ebould be attelllPted _
If a ll drops were 1 rge , such as 40 0 micrometers .
cant..u..nt of the spray within the treatment block would be relatively easy .
OID:fortunately , all nozzle. currently in use generate a large number of f i ne
~ fc lOO lftiCTClMtera ) wh l.ch .re i n the dr1ftable - a i ae category .

'loe drop. c onct be eliminated ; theref ore . the e xiste nce o f small drops and
t.
i t •• c pre fran the tre bnent b lock must be a sumad . Large drops b ,100
c:::roeet.ers' c
dr i ft tel t i vely short dist n ces downwind of the site . Fi ne
cJrope ( c100 _ ic.Tametera J can dr i ft cons i der ble di8tnces downw i nd under stable
t:MJCpI\eric conditions . Under unstable cond itions fine dropa can be lifted
loft to diffu. over
larger are ; therefore , spr y i ng under atable
caodJtiona wh.n th ~ray cloud remains concentr ted might be more halardous
~T
09 under unstable ~ ph.ri c c ondltlons .

Many pelticide operation. begin in the early morning under inver.ion
conditions , when the potential for a concentration of snall drop. to drift
downwind exista . The larger drops land on target, or at worst, on the downwind
edge of the target . A8 the i nv.rsion breaks up small drops begin to ri.e ,
i ncrea.ing the potential for offaite drift ; however , large d'r opa land within
the target. alleviating the concern of the concentrating cloud drifting
downwi nd and off site .

Wind causes drift , but is also helpful under some circum.tances in managi ng
dr i ft.
Some factors to consider in understanding the effecta of •• tabli.hing
wi nd restrictions are:
a . Wind transports particles , and the higher the velocity the larger the
drop it can transport .
b . Wi nd impact a dropi on vegetation , and the higher the velocity the
gr.ate r the collection efficiency of vegetation . Therefore, wi nd help. to
remove drops from the air .
c . Wind and roughness of the veget t ion su rface caul •• turbulence .
Turbulence i ncr eaae. the impact of drops o n vegetation .
d . Wind increase. the rate of drop ev por ti o n . AI the drop i s reduced in
sile it i s more suscepti ble to tmospher ic cond i tiona .

the ppropriate he i ghtbove
The 1.s. d i st nc. nd ti me
tmo phet lc conditions influence it. tt vel ,
Iven the effecta of wind nd
he pt y i. ppli.d c lo •• to t ho
liV'ft tt • in project re s f orce.
nc. o f drift .
h re . o ns .

we the. i . the
1'Ift c n be
ph ric condition. c h ng
d dir.c ion

j or

e . Wind has n organi.ed dire ction 1 fl o w nd with. mod.rate velocity it
i. ueually p re d i ct ble . Spr y I V ths c n be o ff - set upwind to llow for
Later 1 diapla ce me nt of the apr y c used by wind . This i. not true ot light
and v riable or gUllt ing wi nd. . Light wi nd s < ) mph re olt.n v riabl • .
f . Wind c au.e. mixing o f ir . "'.i nds h VI!
moder ti ng .fflct on
development of inv.rs~on. . Hi h winds c n e use au ff ici.nt turbulence and
mixing to p rec lude ev.lopme n t of inverai o ns .
9
Wtnds r esulting from lurf c. c ooling rft
n. t .Lly re f.rred to
dr i n 9~ o r downalope winds . Th ••• wi nds ~ . eh 110w or near the
c• .
Oft. n t he wI nd.
the tr.e tope c n be in the oppoait. d!re ct!on (up.lope' ,
wh ic h tt@st8 to the sh l lownea s of dr in • winds . N verth.1... . void

.UI'

8Prayi.ng ~n draj naqe wl ode are canbi ned wi th a low- l e vel i nvere i on i f there
I. _
to a-.o l d _.Iope drif t .
b . Wi.nc1e
. . a tendency to ke ep d rope f rom ri s i ng .
It i. d i ff i cult for
drape t o r i ft under wi ndy CCWldit i ons u n lees there i s turbulence and strong

u . u -l

" dla tioo .

rYe.

i.

wi nd.
t pip • .

.....

Dawn to 0600

Coacluai .... f i eld data i . 1adti ng . but e vi den ce i e beginning to aupport forest
_1WI<;,.._t
applicatiCWl
peatici de. under sl i ght lap se cond itions . Fo,r
1epee
occur i n . . . tem IIK)Uf1tains on clear day. app r oximately
of

•

l
Time of
Day/ lfiqht

0600 + 15 min .

0615 to 0800

0800 to 1000

1000 to I lOO

15

_y

KlDu't. •• a1'te:r aunr i •• or alter downslope wi nde have ended . Spraying ahould
atop ~ the pilot f i ~ the condit i ons too t u rbu l ent to apply evenly apac.d
_the ,. wbeo ~ray c 1CJUdJ1 appear to hover o r r i se , or when ground ob.ervera
IX)C: • • lea of depo8it .
Stop .-prayi ng when there is evidence that large dropa
..,. t..inq blown Into bu:ffer aon•• .

1 70 0 to Sunaet

The ..xi__ t . . . . r.tu:r • • llowabl. i . dependen t upon the above . Thia could be
SO- 0 cIegre•• P . Wind8 could t . l to 10 mph . The FSCBO model (S.c . I. Ua) can
t o 8bow eff.ct a o f t emper tur
nd humld i t y and ahould be uaed to
de :nrine pe..r-"! t r . f r c. these f c t: o r s .

time .

1200 to 1100

\I""

1e apT yinq condi t i on. a.re

t.

lao in f lutmce d by :

tM p ilot epr ay1l the b lock .
b.

2

Type]
Wind

Typical
Wind

Invers i on
Neutral
Inversion

Do wnslope
Vari able
Variable

<6
<3

Clear
Ov!! rcaat

Inver. i on
Neutral

Downslope
Var i able

Clear
Overcoat

Lapse
Neutral

Clear
Overcoat

Cloud
Cover

Atmoepheric
Stability

Clear
Ovarcaat
Poqgy

Spray
Condition

t o aaooth ou t spray acroee a w the and helps reduce

[a ~ . wi nd c an be u aed a8 a
an a to manag e dr i ft . Wi nd. caus. drope to
. , . . dowrlYlnd . but rin
also impact dropa on veget a t i on and cause emall drops
o IIi.l< and t . d il .,ted rapidly i n the atlnOsphere . L. qht wind. (<3 mph) are
o.teft .ari able . both in direction and ve loci t y , and are potentially dangeroue
~ they an unpredictabl . .
Winde c an move a spray cloud off - target wh i l e
dtri.ng li ttl e to di l ute the concentrat i on o f drops . Each pesticide operation
. . be ....aluated to detenll:!.n. how much wi nd ia tolerable .
In addition.
paet-icidillt label. and/or Sta te regulat i ons may specify wi ndapeed limit. for
_ liat.1oo .

~l •

Supmarv Table of Relation.hip of ""ather and Ti me of Day to Pot.ential Drift.

mph
mph
mph

Maybe

<]

mph
mph

Maybe
Maybe

Upslope
Upslope

<6
<l

mph
mph

Maybe

Strong Lapse
Neutral

Upsl ope
Upslope

<10 mph
mph

Maybe

<8

Y

Clear
Overcaat

Strong Lapse
Neutral

Upslope
Upslope

>10 mph
>8 mph

If

Clear
Overc ast

Strong Lapse
Neutral

Upslope
Upslope

>Il mph
>8 mph

Clear

Neutral to
Inversion

Variable

<6

<1

<6

mph

If
If

y

If

y

Maybe
If

Assume sunrise to be 0600 and sunset 1900 . a djuat 8chedule to local

Aa determined by temperature d ifference and amoke behavior in open .
from 2 · m. ters to top of canopy . under inversions. air temperature at lower
level is cooler than upper level ; under neutral . air t.mperature i. the aame at
bot h levels ; and under lapae. l owe r level is warmer than upper level .

i <ftb of bulfer aoo•• .
At. l -mlt.era in op.n

c

"

Iirri~n

1 eene itivity o f

rtt

tlMl n t blodt • .

yor

• on

d t apoqx phy .

l.t.i on o f t he t tft t men
Jilt

ct'l , c

bl ock .

.. i at ic
bl e

helpful • .-.ry . Not . t h t t he
CO!
n r a l axampl.. . They " ill

] . IAIl&..lI11I . The final mix wh ich is pi ced i n the aircraft hopp er i.
r eferred to ae t he t nk mi x . Mi xes wi th
high perc entage of w t.r r. eubj a c t
to rap i d . vapor t ion when atomised . Low vo l tile mi xea are uaually 1••• p rone
t o dr i ft . Red uction o f droplat o i ae by ev por tion .at. tha .t qa for dr i f t .
Ua. o f an d juv n t re c orm'lended on t h e pest ic i d e 1 be l may help to r e duce
ev p o ra tion .
4.
Me.t hod of Appli c at.ioo . Fly ing height s h o uld b. • l o w a a te t y
p. rmit. . Thio m y be 10 t o 50 f eet bove the veqet t i o n . A. tlylnq hei gh t
i ncr. a.a , apr y d roplet. r e mA i n euape nded l o nger nd r e mo r e aUl ce p tl b le to
wind nd
C r e mU lt be I x erc la .. d t o ena u r. a h rp t u rn ~ o n nd
turn · o ff
boom. . Tr 11 lng ot . pr y duri nq . c a n t nd I ce n t to
nd f rom
m y "e.ult in apr y r i f t 1.ng o ff t t . t .

Sel .etlon o f prop.r Iri 1 ppli c t ion ' QUlpmen t i .
a i mportan t
I ••
t hl P I' tar p • • t ici d 1 f o rmul t ion .
tn ( c . • 1 nifi c nt imp rov ment a
mad i n I duc l n
.rift from no rmtlll l ( o nnul t Lo n ll t hto u h u. of p 't e t
d llv ry .y. um. . _ H i c tlon. ot con ve n tion I p p U c tlon a qu ipmen t

l.ct i n
c an btt
ap r y
or u.

o'f

~cJalia ed

~raya

eyat8ll'la NY be necessary f or applying the h i gher viacosity
which are Ie •• prone to dr i ft ing .

S . A&aRi'AtiQQ of tba Spray . As indicated earlier, a major factor
influencinq .-aunt and distance o f dr i ft is spray droplet aiae. The greatest
pot:ential fo.r reducing drift halard is through reduction of small (leas than
100·ai ~ter di ..... ter ) drople t s .
Whenever possible, this should be done by
reduci.Dg the ran9@ of siaes produc ed rather than by increasing average drop
ri.e . sinc. large droplets can reSU l t in poor plant coverage . The degree of
atc:ai.at:icn (product ion o-t 1IIM11 droplets ) is influenced by several factors
including thtt ..aunt of boaft preasu r e nozzle type . noaale location on boom,
&Mar acro.. no •• le orifiCe, a i rcralt speed , and physical prepert ie. of the
tADlt aU: .

a . Icxa 'U'IU:r1t · Generally the higher the pressure the finer the
atcai,at.icm . aoc:. pre.aure ia usually les9 than 35 psi .

....,1.

b.
Type . Ueually the smaller t he ori fice the smaller the
droplet. . There are other noa.le fa cto rs wh ich affect the degree of
at:c:aiaatico w-cb .a ~thway of the discharge c hannel and use o.f whirl plates in
t..be -T-Jet" hollow · ccne no •• le •.

c.

JIaIAI: .

Shear aero•• the no •• le orifi c e cau ••• droplet breakup .

Shear
~ • •1 the .ircraft ~ed increases .
To reduce ah.ar and the number of
drift-able dropl.t •• no •• le. are usually oriented to discharge back at 30 to 45
degreee fra. the hori.ontal .

81.,1,

d.
Lqcat.lgp, CIl 1ocP. .
Strong vortices are created during flight by
belic:opt.eT rotor. o:r the wing. of fixed , wing aircraft . Droplet. entrained in
t:.be_ .anic.. are propelled upward. in a circul • .r pattern under high
. .Jociti..
Dreplets tr-wed in this moti on may drift long di.tanc.. . To
~ thi a phenoBtenon when using helicopters it is r.camMtnded that no •• l •• do
not ext-end beyond the l.ngt:h o 'f the rotor ( i f rotor i. I I f •• t long th.n
..... oJ. • • 8IIould be .... trlcted to a a
toot length ot the booOII) . Further.
I t I.
pre:f.-r-red that no•• l •• be klpt . t l.a.t ) fee t i nside the rotor' . . . . . .p . For
fixed - wi.ftq a ircraft , no •• l • • • hould be restricted to t.h. inner 66 to 75 percent
of tJ\e ,,1"'1 l.ngth .

of ~ tank Mix . Various types of .dditive. or
he tank Mix will ff ect atomia.tion and. evaporation .
t. tJ'le 1
1.
t lchnlcal r.presentati ve , or 'or.st Service .pecial i.t.
1'd.:ioq ~ .ffect a o.f .dditivea or adjuvants nd th.ir a.l.ction .
•.

PbyIical 'ropt"!"

the pre.enc. or ab.enc. of unacceptable environmental eff.ct. . On fi.ld
.xperiment. and pilot control projects residues monitoring may be r.quir.d to
•• cur. regiatration . Monitoring aample points should be det.rmined when
monitoring plan • • r. de~loped for such project8 . Th. number of aU'lple. will
vary with .tatietical requirement. and specific condition. of the project.
area. The need for peaticide re.idue. monitoring and apecific .U'lpling
protocol .hould be identified in the environmental ••••••ment for the apecific
pe.ticide-u •• project .
Whenever det.rmined n.c•••• ry , pe.ticide reaidue sampling may be u.ed to
me.sure the accumulation, InOV'UMtnt, and degradation of pe.ticide. following
introduction into the envirOlJllMtnt. Reaidue-monitoring activities NY include
monitoring pe.ticide. or th.ir d.gradation products in air, .oil. w.tar,
veget.tion, aquatic and t.rrestrial animals , and/or human • .
~ -~.

Monitoring air currents and wind speed during pe.ticide proj.ct.
permit. onaite adjustment of spray .trategies to minim! •• the .ff.ct. of wind
direction chang88 which can influence spray deposit pattern. both on and off
dte (drift).
On a pe.ticid.. project/incident the meteorologist (Sec . 3.53d) i. tho per.on
reapon.ible for making forecast., recording weather data, and providing
con.ultation on the appropriaten••• of conducting/continuing • ~r.y project.

.ultI: -.Igj.l.

Monitor .oil. in and adjacent to treatment .ite. before or aft.r
peaticlde application. and where .pilla or emergency """". of pe.tlcide. ha""
occurred .

The objective. of aoil monitoring are to determine the .xtent and aeverity of
contamination and the effectivene •• of measure. takan to amelior.t •
contamination conditions .
Soil monitoring con.i.t. of taking .oil samples at the innedi.te .it. of an
appl i c.tion, apill, or emergency dump and in areas out.ida the .ff.cted sit. to
p rovide baseline information.
'or p •• ticide .. that move or accumulate in the
aoil, aample • • hould be taken at various depth. and distance. frOlft the .ffected
.it. to d.t.rmi ne rate of movement .
If 80il c ontamination i. exten.ive ,
p.riodic .amples .hould be taken to determi ne rat. of degr.dation and the
point at which .ignificant re.idu •• no longer persi.t .

a<tjUYlUlt. added to

C

the t re3tment site and .urrounding. muat be
Mo.t tr.atment ait.a

and achedUling spr y operations .

by gravitational
peaticide in canyon.
the aun h.. w rifted

0. ",mi n .. whi c h p ... tl ci "" proj .. ct.
e · by · c ae
al
On centrover. l .l
r . l 88
" " t o ring may be used to ""termine

c

S · · 10

Lill; - ~tsm .
U... ""getation mon itonng procedUre. to ch.ck ruidU •• in
or on non - target vegetation . The objective of vegetation monitoring i. to
determine if residue. exceed recogni.ed 8 fsty limit. or toleranc••
(40 erR 180) ; it there have been und... irable phytotoxic ottoct. ; or in
experiments to determine di.lodgaable residue l eve l • .

1.
~.
When water sampl •• are c ollected , monitoring pet.oMel .hould
d.termine i f fish or other aquatic nimal mor t lity ha. occurred near the
. .",pl. point (0) . It d ....g .. Ie evident . notify Vonot Sorvic. rloh and Wildlifo
per.onnel who will contact the ppro pri te g. nci e. nd / or individuals to
conduct mote intenaive i nve.tigations .
tn aome i nat n c •• • luch a. dUring
.er i al pe 8ti c i de ppli cations . more exte nsive mon itoring o f aquati c 01' n .ism.
may be nee • •• ry . .If 10 , proeedur.s I hould be o ut tined in a monitor! n plan .
~ .

Conduct poat · tr. tment l u r vey. fo.l' dead 0_'(' d.i.t ...... d
c •• · by · c . . . bad. . If ouch n i malo r. found . they ohould ba
nd •• nt to n pprc prl t. L ber tory for ruidUe anal yd • • or
5 · · Il

l . buri ed i f aucb i lllpact. ha..... been p redicted . e . g .. rodenticidea . The reaulta
an u...-d to deter..ine i f unanti c i pated i mpact@ o n t erreatr i al animal apec i ea
be... occurTed .
If .ctwwr •• effecta cau sed by pesticides are identified.
~rapr i ate off i c i al ...... t be notif i ed and reco rds kept .

4.

Liftera, aorter •• packers. and tree plantera ;

5.

PUlnigatoro ;

6.

Tarp 1 Utero ;

prot,ect: " ' - " bea.ltl't . "'--n ftXI..! t O"r i ng s houl d be done on a ca_e - by - case bas i s
. . , ~d be coordinated wi th EPA pe r s o n ne l . Sampling ur i ne dur i ng organic

7.

Seed treater.; and

areenlc.l peat i c "!.
operation. o r .ampl i ng bl ood c ho l i ne.ter •• e level_ during
G1~te pe.t i cide ope r at i ona are e xamp les o f human monitoring
ac!t.iriti e. (Sec . l . S . . Record. o'f perBona l med ical analyse. will be maintained
i n canf i anc. I P... In . IlUbchepte r 4 · J ) .

8.

Root treat.r • .

LliA

~

-.-.. .

n••

heal th eonito r i ng to dete rmi ne pestici de expo.ure and to

~ Woreat Service aleo acc.a i onally c ooperates i n the conduct of _pacific
ClpH'atl onal ~licat i on .ituat i Ol1. t o determ i ne applicator. and otller per.on,
~.
Anotller reaaon for fIlODi o r i ng is to determi ne i f the mitigation
-.ure i n u_ are e1fecti.. . Por exampl e a r e cent publicat i on entitled
~ Beel~ Riak ..... ...ut for the Oae o f Pest i cides in OSDA Forea t Service
llUraari e . . .. ( PS-41l ., Octobe'r 1,,7 cJocumen t & t hat for for •• t nursery workers it
_
f i rat: neotaaary to analy•• the u.e of pe . ~ i ci de. in nur.eri... Major
~ of aur. .ry operation. that determi ne potential level. of pe.ticide
~ . .rw i dentified. includi ng human a c t ivitie. in or near propo.ed
~~t aree • • ~l ic.t i on . . thod. , appli c a t i on rat •• • the .i •• and
C'OIlfigu:ra:t.i Clll 01 ~rayed ar . . . . and mi t i ga ti on me •• ure. . In thi • • tudy . i t wa.
.~ t.bat. two m.an populati ons are pot e nt i ally a.ffected by the ua. of
pee:t.i cida. i n 'ore.t servi ce :1.ur ••-rie. . t'he f i rst group conai.t. of the
aureery worker. who apply the pe.t i c i cle. ( the mi xera , loader •• and tractor
dri . .r. ) and the nur . . ry worker • .-played i n taak. that bring them in direct
"""~act with t.nated _110911 and .oil ( tho s e who inventory the ••• dling. ;
--.I the eeedl i ng beda ; li ft • • ort . and pac k t he seedl i ng. for .hipnent ; and
Oltt"pl . . ~ the _
li oge ) .

Tbe Mc:ond group at r i ak i ncluded the popu l a tion at large who live in the
Yiciai~ of f o re. t nu r.er i •• and who may come i nto c ontact with pe.ticide. by

of"f rit,. ch i ft dUr i ng appl ica ti on . have con t act wit h cant_inated dcIfte.tic
~l a . or ~ cont. .ina t ed . . tel' , vegetabl e . , ~.tic animel • • or
wildli fe . 1~ ct.. on wildl i f e are conside red o n l y i neofar •• they a.frect human
~n aftd not.
• they affec t t he ani mal ' . hea l th and aurvi val .
ID tM e:xpoeure
lye'. , both real i.tic nd e x tre" do.e •• ti-.te. were made
for rou ine Al'Pl lc t.iCll'l opera tiOl"l. . Do••• f r om a ccident. were al.o e.t i Nted .
o f the eJI!POau:re r a te nd thft do.age of the populat i on. at
t 1 .ourc. . .
St.ud le. inve.tigat i ng peat i cide
• . . ,1 •• of qricultur 1 f iel d workera were revi awed and
In .oee c a.. . e:xpo8ure n d dos ge t o the general populat i on
1ft 0 " r c a • • do.
to t he <]tIner 1 publ ic wa. c alculated ba.ed
pe.t ici de cfrift r e a , M tlftal expoaur e and ab.orpt i on
uBin
1i tl C nd n likely ••• wnpt i one

<I pp llc:

au '

1.

.ating a garden vegetable (lettuce) with drift reaidue.;

l .

.ating be.f from cattle gra.ing in nearby pa.turea;

1 . .ating a rabbit or gruu.e that has been dermally expo.ed in a tr.ated
•••dling bed ;
4.

Drinking water with drift reaidues ;

5.

Drinking water fran a .ource that receives runoff;

6.

Petting a cat or dog with pe.ticide re.idu•• on ita fur .

ror each of the above route •• two di.tances from thw nur.ery were nOr1lWllly
examined , l5 and 100 feet .
a.cau •• all human activiti •• involve the poa.ibility of error. the u •• of
pe.ticid•• in nur.ery operation. involves the possibility that humana MY
inadvertently receive unuaually high exposures to the pe.ticidea becau •• of
accident. . To examine what potential health effect. could occur in an
accident , the following accidental aituat i ons are u.ualty analy.ad :
1.

Spilla of peat i cide concentratft and mi x o n a worker ' • • kin .

l .

Direct a ccidental .praying of a worke r .

1.

Premature r e entry of • worker i n to a t re ated ar •• .

4.
. p i ll .

Inhalat ion expoaur. to worker. o r me mb@ r s o f the publi c from a fum i gan t

aa c au.a 'S n ur.erie . are fen c ad . a cc.s. to t he publ ic i. limited . In addi t ion ,
aer i a l a ppl ications a re not done ; t he r efore , t he ri ak t o the publ ic from
a cci dent. i. con.i de r e d mi n i ma l .

L.lli . IIIJ;.U .

1• .

f or

Por the analyai. of public health effects . doee e.timete. were made for ne.rby
re.ident. a ••UllMtd to be expo.ed a. a resul t of routine operation. through one
of the following rout •• :

he f ollowi ng

II tar quality mo n itori ng ie conduct.d to de t .rmi ne i f wa ter
con t alni na tion has occu-"red a. a reSUlt of pest i c ide a ppl ica tions o r i nci de n t.
nd i f .0 . to wh t e xt e n t .

The ob jectlv@8 of w ter mo n itoring

I

D~

cc pt bl
'~n

ry

pol'

re to '

e rmine if a ppHc tion procedurea re daquat. and t he t on l y
lave l. of c he mic leo if ny,
ppe r I n w t.r .

I:
6· . IJ

3 . p~~ . .rly warni ng 01 pest i ci de contami nation on area • • such as
cipel . . t r~ . f i sh ha tcher i es . o r ne r private ~st ic water 8upplies .
Ie

poin~.

c...-..

f or . . ter will normally be es abliahed near downstream boundaries
• .n.. .

If • 8pill oecur. in or near water . addi tional monitoring may be required and
1JIOt..i f i
t.ion of the potential hasard made . Cont ingency plans for such
OC'C\lrT
abould be out 1 ined in the proj ect safe ty plan (Sec . 1 . 8 ) .

p~

con .-iAati an of . .ter by peat icides ia a f unction of varioua factor. that
operate aingly or in eo.bi a. tion dur inq and / or alter. project .

Durin9 •
1.

~roject

IIIItur.

the l ollowing i<..e .hould be con.id8red ,
<be

o~

_ c al .

8.

Topography of epr.yed .r••• .

, . Soil vegetation ~l.x : lurface soil condition. aurface aoil clay
content . loil bulk denaity • •oil organic matter content. and litter layer .
4

Propo.ed pe.ticide - u •• proj.ct • •lIould be well plann.d (S•• Cllapt.r 1) and
include. wat.r quality -anitoring .ection i n the over.ll proj.ct plan .
Before a water quality .anitoring plan can be written, the MOnitoring
object i ".,. lNet be epeciU.d . A c.-pl.te set of obj.ctive. provide. and gi".,.
re.aon. for t:he par_tera to be monitored. and when. how long, and where
.anitoring will occur . Th. well -de.ign.d monitoring plan .hauld focu. on the
management n.ed for epecific informetion to answer. que.tion or aolve •
p"r oblee . The plan MUlt alao be technically fe.sible and within conatrainta oE
ti.... penoon.I. and fWlding .
Th. proj.ct _.t.r Quality Mboitoring Plan should include the following

ela.entl :
1.

A

within the
5 . AquIIdc . . . n . . - t , .tn_ depth . wi dth and ".,locity ; etr._ bon.c:II&rac:tui .dce , t_r.tunt ; cr...ical """"",.ition and .cidity ; d8gr.a of
M1a J on ; .'111 odiMJ eedi..8ent: ; and dil ut ion frOln a ••page and tributary .tr..... .
5 . "teorol ogic.l ccndition. , wind .peed and dir.ction ; ral.ti".,
d1ty ; t.-.perature ; and 1"11_ rate .

2 . A .t.t_nt of monitoring obj.cti"". and the _thodology de.igned to
... t obj.ctive. . Th. r.epon.ibiliti •• of v.riou. individUal. for -anitoriDg
hydra.eteorological and aurface water conditionl Ihould be clearly atated .

3 . A n.rr.tive. tabul.r de.cription . or map of the proj.ct .r•• and
MOnitoring Itationa .

r.a..rd to pilot .

TopogrOlplty ,

~

ion type :
fe:r. ~

wi

Prod i ty

b.

a

narrative , tabular deacription, or CMp of beneficial uaea of water
~f.ct.d .r•• and within five mil ... down.tr. . . .

4 . A narrative or tabular deacription of mitigation mea.ur.a related to
ter quality monitoring and the protection of ben.ficial u••• .

tall tre • • Inaga .
type . and vilibllity frOift the alr .

.r ,

etre_ ""naity . 1 k ... . ponde . epring• • and wet

5 . A project area map of .uitable scale which clearly delin.atel :
fa) flowing atre~ • • other bodle. of w.ter , and wetland. : (b) beneficial UI••
including point. of diverli
in relation to pe.ticide treat. .nt ar.a ; and
Ic) mani taring re.ch . Topogr.p!'lic map • • hould be used wll.n.".,r .vailable .
6 . A w. terahed map of lui table leal . whi ch p.rmit. evaluation of the
pot.Dti.1 .ddit ive afhct. of multiple tre tment Bit . . within the . _
dr.in.ge .

II

pee i ei""

The

ination i . l.rgely • func< ion of
r. ff.cted by :

7 . MAxi mum contamination potentia l computed for I n.itive on aite and
downltream locationa .
4

I D n.ity • .ol.r redi.tion . and
8 . A lht of monitoring equipment indi c ting manuf cturer . model . and
.erial number .

II

9 . A It tam. nt of how and when monitorin r l u lta will be evaluated . The
r.ault. ahould be l nterpreted i n te rma of e
li nee with .tande.rdl . l..,act on
ben.flci 1 u... . nd dequ.cy of miti tlon m• • ur., . Sp.cif ic r.cOMMendation.
for Imp rovln future proj.ct • • hould
ppropri.t • .

Icl ""
he

p i'"

Ion

11 monitor In • lnc ludin

be

i

• Y

5 .. 1

II" pe

l ei

p.

c • .

atr. .... lde .pr y cr . and
lnt in.d f a • c h proj.c .
p r y cr . may
nIta lng r.cord • • IIoul conta i n t he folLowin

I n .oil and we at .
N

e or

o f mon! o r l n

. it a .

8'

1. co llae: or ,

t• •

tL ... .

2 . Locat. ion of -=wtit.or ing aite . such as latitude and l ongitude . legal
dewcr i pt. i on . and narrative descr iption in terms o f o bvious land fea tures .
).

lIoni t.oring _thodoloqy .
of • ....,le . such as s pray card. fluorometric. or composite .

4.

Type

5.

SMlple n...mer

6.

Det.e of collection .

o.r code .

7.
lIonitoring cellul t a ; i ncludinq the resul t s o f qual Ity assurance sampl i ng
' e . g . , b l ind ~ ike8) .

•.

~

1.

MUnicipal weter 8upply .

2.

Other dome.tic lIupply waters .

3.

P,.h hatchery 8upply .

t .

Fiahed ...

5.

Streams or lakes used for water contact recreation .

of laboratory ulled and method and sensiti vity of analysis .

10 .

Pereon collecting the sampl e .

11 .

Cbei n of CU8tody .

14 . Interpretat ion and eva l uation .

The (0110-109 i nfo~t ion is neceBeary f or lnterpretation o f water qual ity
.anitoring da t a and evaluation o f best managem nt practices . Most of this

wi 11 be found i n other projec t records :

1.

pe st icide . formulation. manufacture r . and EPA registration number .

1.

Appl ication rate .

1.

llet.hod

4.

Mitigation measures used to protect wa t er quali t y .

5.

Dates and t i m s o'f applicati on .

of

6.

Irrigation 8upply.

7.

Stock water .upply .

l'

1 ) . ~her ~ntll as necessary , such as h~ndling and storage .
t i _ . of · travel est imate. corr'!spondi ng flu or()fl\e' t@r readi ngs .

in'fo ~t ion

In general, .elect monitoring sites to meet stated objectives . one .uch
objective would be to .&n\ll e where suspecte d contami nation detrimental to a
benefici al u.e ia likely to be greateat . Such uaes will u8ually be apeci fied
i n the project &A, but if not, then waters whi c h provide the following
beneficial usee should be con.idered as sensitive are •• :

pplication and flight

pit

t"'"rn .

, . _at-her conditions du.r ing appll c atl on - · alr temperature, relative
tn.idity , lapae r e, wlnd speed/direct i on .
R.emarks r n any unusual occurumc - that ml g h affect water quality
oTinq re.u l . . nd ny de-Vl tl on r Ulm t h ... pr-o)ect plan wh ich migh
ff ect
ee q\Ullity

MOni

nw- pet.on re iponsl hle for w te e monl a t In r , s ho uld m lit e a t horough fiold
r connals. n~ pr ior to he p@Btt Cld pru JlDc t
Flel d observations are
'..pcr an
i n ... llllte lng liUftPling loe 10 n o that beo ti the c haracter Btico of
t.he p-rojec
nd II!rr In . This reconn ia oan ("~ uhould t lit e pla ce I n sufficient
iMe 0 pr ovld~ Inpu
0 pcojec pl nnlnq
Tht lD P o b j lllt r tves of the
r ~l.ttan(''' "I"- 0 : l' Identify pot~nti91 moni to ring oites; :n Obl in
in fo~ ion r ~ ~~v~l op 8M8 r ency monl o r1n9 pi no f or accide ntal spi ll s ;
nd)'
idanti fy routlllIJ to s ampling po i n 8 80 hat monit o ro can avoi d goi ng through
d
voiding poflsibl e con' ml nat If'U'I .
15

Monitoring of water • • hould be conducted :
Downwind of the project,
2) adjacent to the down.tream boundary, or 3' above a point of concern i n
.enaitiv. areaa . In some cas.a , it may be more leallibl. to .imply e.timete
contamination at a downstream point by determining the dilution ratio . When
.electing a down.tream location the maximum potential peaticide concentrat i on
down.tream should be calculated and modified by any other c oefficienta which
can be determined . If the reaulting concentration i. le •• than the water
quality objective or standard tor the most constraining beneficial u.e, then.
monitoring station may not be nece •• ary .
Monitoring of wells in the vicinity of pesticide contamination of .urtace
waters which exceeds State and/or Federal standards and which could po •• ibly
contaminate groundwater may be necessary . When collecting groundwater .ampl •• ,
i t ia necessary to compute subsurface travel times to the .ample poi nt .
Many f a ctors are i nvolved in the proper selection at water sampling aite. :
phys i ographi c controls; accessibility ; flow. mi x i ng, and other physi cal
characteristics of the water body ; pesticide sou r ce l ocation. ; and per.onne l
and facilities availab le to conduct the study .
1.
Phys iographic Controls. Most mon itoring is based on evaluatinq the
impacts from overland runoff . groundwater i nfl ow, and / or di.charge d i rectly
into aurface water . Alter determi ning the benef icial uae. and .en.itive area. ,
the appropriate hydrological boundaries should be defined . Sampli ng Bi t e
loca ~i ons are then es t a bl i shed above a nd/ or below these boundarie • .
2 . AccesBibkli ty.
Acces s i b ility a t sampl ing l ocat ion. i. an obvioua
requirement which muat b e conll i dered . Access through uncontaminated area. i a
necessary . Access should alao be reasonable and appropriate with r espect to
trans port i ng moni tori ng e qu i pme nt . personne l sa f ety . and condit i on. of darkne ••
wh ich may be encountered . Sampl ing coata i ncrease aa acce •• become. more
difficult , and therefore , travel time between samplinq lite • • hould be aa ahort
as possibl e . Ace ••• to a post -project monitoring site during a .torm may be
impossibl e because roads may become impassable or may be adminiltratively
c losed t o prevent resource dam ge . In all c ses . t here wi ll be an incr •••• d
a fa y h :II rd to peraonnel working in the fie ld duri ng a .torm .

l . PhYBical CharActeriaticB. The ide 1 sampl i ng Btation would be acre ••
secti on of a stream or lake at whi Ch samples trom 11 po i nt. would yield the
6 ·· 17

Ii 5 ')

_

C'OI'ICWIlt.ration .

Becaua. of di scharge and atream bottan charact.ristics .

thia s i~u.tiOD doe. not often exist in nature . There i s a ne.d . therefore . to
care1Ully . .l eet a aite which will . a s nearly as possible . p r ovide un i form flow
MId good aiaJ.ng condit i on. .

Any

of Wat.r - Re.ourc•• Investigation. publication. "Meaaurement of Time of Travel
and Dispersion in Str..am. by Dye Tracing ," Book 3, Chapt .. r 4' di.cu •••• thi.
.ubject in datail .

unC1!rtainty regardi ng the uniformity of flow

or the ~let.ne•• of l .teral and vertical mixing may be resolved by taking
at.lt.1po:int. . depth -integrated 8...,les and compositing the samples prior to
-.lytlie .

The canputation of potential cont ... ination is done by r .. 1ating quantitative
potential. to State .tandard. (or criter ia on harmful l.vel.) and baneficial

Pnpj,' "y t.o_ Spray Iloc& . When the treatment unit li.s adjacent to the
t.o be .-.pled. the .aMpling po i nt muat be downstream of all amall side
c.t...mela f"lowing frca the treated area . At the s ame time . however . the samples
.r.ou.ld be c....en a. cia.e to Ute lover boundary as possible 80 that dilution
dbaa ~ ..ak cont...aneti on and the samp les will r e present the maximum
c:w::mc.at_:r.ti en of c:beaical. to whi ch aquat ic organi sms may have been exposed .

Str.am depth determine. the concentration in water of any p •• ticide that fall.
into the water directly . Por example. one pound of active ingredient per acre
applied dir.. ctly to th. . .urface of water would produc.. a maxi~ concantr.tion
of 0 . 357 mgtl in wat.r uniformly one foot deep . The .... rata of application
would re.ult in a maxjmum concentration of 0.18] mg/l in .ater two feet deep ,
but 1 . 458 mgtl in wat .. r thre .. inch... deep .

4.

.~

1D

.tation. for collecting water samples for laboratory and
analywea , locat.ion. ahould be chosen : (a ) clos. enough to the spray

~t.~

f1~ter

area eo that accurate _aaurements of streamflow travel time can be

proj~

f b ) far enough . . .y to en.ure good mixing of water l.aving the spray
unit. ; fc ) diataa~ enough to avoid contamination of the sample bottle. by drift;
but f d ) ~ .a di.tant that in~ing .ide streams off the proj.ct dilute and
-..It. ~t.ion ~ ~ concentrat i ons . One to two hundr.d f.et ia the
aini.- ctinaDCl! re~d .
~~ ;

Z-mj 'A' iCl18 .

5.
l~

Radio contact should be maintained between the project

tI>e water IICIlitor.

_

.tation. ahould be adequately mar~.d with .tak•• , flagging. or
re_feranced at the t i ... they are established . The importance of
-.rJt:i.Dg -=:mJ.toring .tat i ona ahould not be underestimated . The per.on who
or ~ly . .lected the .tation. during the reconnai ••ance may not do the
.:miteri ng . TheYa-f ore. ti. . ahould not be wasted in •• arching for an unmarked
. .. er

~~oriog

tag8 ....

8UdOft .

travel tiMe. can be moat accurately de termined uaing a tracer auch
On _11 .t_
r ..... , eonwton table salt i • • good tracer when
-.ured. with • ..,eci fic COI'Jd\Jctance meter .
If dye i . u ••d , • type ahould be
c:bo:Mn IIIIic:ll baJo fluor . . . tric propert i es sufficiently different than the
~gtOUftd . . tar , ehe dye whi ch i a u.ed i n t h ~ spray mi x , and any au.pended
S~l QW

..

"'~

u ••• .

Adequ.te di.charge data .re ea.ential for computing pot.ntial contamination and
eatimating the total contamination loads carried by the atream . If a gauging
.tation i . not conveniently located on a s.l.cted stre. . , diacharge data .hould
be obtain..d both before and du ring monito.r ing .
Approximate peak pe.ticide conc.ntrationa may be computed in the following
manner . The worat possible situation, except for a apill, would re.ult from
direct .pplication of peaticide to the stream at the .ame rate a. the apray
unit . In this ca.e, the maximum potential onaite contamination i. fir.t
calculated . Stream discharges measur.d onsite and at a point of concern
downstream are u.ed to compute the dilution coeffici.nt which i. u.ed in
determining potential contamination at some downstream point . In addition to
dilution and disperSion, peak concentration~ will also dimini.h a. a reault of
chemical decomposition and abaorption of chemicals onto aediment. and organic
matter . There i. considerable variation depending on .tream char.cteri.tic.
and the pesticide in u.. . The.e additional factors are not u.ually considered
in estimating potential downstream effects because adequate data are often not
available . For the purpo.e of quant itat ively evaluating pot.nti.l
contamination. it is n.cessary to recognize the factor. affecting a decr •••• d
downstream concentration but not to include them in the c.lculation • .

or NIt. .

_ t erial .
The ..aunt o~ dyw n.c••••ry i . dependent upon dis c harge and the characteriatics
01 .be c.hamlel , .uch • rock. , and debria o r vege tation which abaorb dye .
a.nerally, tlIa lonqer th. . . tr ..... and c1ean.. r the c hannel , the le . . the volume
~ ~ per un.i t diach rqe needed .
d maxi~ travel times
tbe &i. . f rOB th down.tr.aM point i n the
i
i a fcaft the uppec -.oat portion of
In ~ unit t
combi ne above th.. s amp l e
be _ e CCIIIpHc ted .

~ ~ .~njeum

t v I

should be determined . The minimum is
unit to the lampling poi nt ; the
t he un it . If there are tributari ••
point . the travel time measurem.. nt

ohould be me. . red sa c lo.e a. po •• ible to th .. t i me
hi. i . not done and fl ow c hang. not iceably bafor. apraying .
0 t ate additional tr vel time mea.urement. on the day of
A .
ff
uge ia helpful to deurmine it aiqniticant flow change.
i u ti ona o f v 1iable 4i. eha~ge . i t may be n.c ••••ry to make
ttt . along " i t.1'l tr vel ti m me.aurement and prep.re a .tage
.,.vel ime curve . The U. S . Ceo111qical Survey ' . Technique.

The characteristic decreaae in peak concentrations of p.sticide pollutant. with
downstream movement reduces the lik.lihood of i mpact with incre •• ing di.tance
below the project . Th. probability of direct harm ia th.r.fore greate.t wi thin
th.. op.. rating unit and clooe to th.. downatream edge . Thi. probability can be
.xpr•••• d in terms ot the degree and durat i on of a conc.ntration curve that
lies above theae s ubjects i n more detail .
Exampl. : Th e app li cation rate of 2.4 - 0 is two pounds per acre . A .tr.am
bordera the project for a distance of 1000 feet . It averag•• t.n t.et . ide and
one foot de ep . The discharge is one cubic f oot per second (cts) . Since
velocity equals discharg. divided by the va lue width time. depth. the average
veloci ty is 0 . 1 toot per second . A mun icipa l s upply intake ia located five
mil •• downstream where the atream discharge is ten e ta . A•• um. that .pray
coverage of the stream is the lame as in the spray unit even though in pract i ce
a buffer str i p would be in place .
The potent i I concentrat iona. both onait.
and at the mun ici pal supply intake. as wel l as the instantaneoua peak and the
l 4 · hour mean conce ntration are c ompute d s foll ow8 :

~ayinq .

1t

be Dace •• IY

~reyillq

occu. .

5 · · 18

6 · · 19

~ : "'-berw

i n pa.re.nth.e.a to the

r i~ht o f

the t. e xt

(l) i f the p.sticid. reached the aquat ic e nvironment ; (l) the concentration o'f
pe8ticid. in the water if there has been contami nation ; (3) the dur.tion of
contamination; and (4) the extent of pesti ci de movement . Th •• e . _r e the
criteria by which the mitigation measures are evaluat.d .

re fonnulae numbers

t. a.rw referr.d t o l a t er i n t.he document .

Th. need to detect the potential for .ffecting ben.ficial u ••• by
1.

anai,-

ln8taAtanlQUI Potential Coocentration .

i . peak instantaneous concentrati on ons i te in ppb

i . he~bi cide appl i cat i on rate i n Ibs / ac

o

i . aver qe water depth in feet

JU

i • • con.tant for

nt.reLono Pe • i
o

1.

• JU " l

(11

..ch

tranBf o rmat~ on

Individual techniqu •• differ in th.ir capability to a ••••• contamination .
techn i que can normally be employed for those projects which apply liquid or
pell.ti •• d materi.l through eith.r a.rial or ground .praying method. . It i.
important to be familiar with the inherent limitation8 of e.ch technique .

o f p / O to ppb

• 136 ppb

Oqaite lWcA,y -tgur Hour

Fi ve cat.gories of monitoring are generally employed : (1) .pr.y ••••• ement
team member vith radio ne.r live .tream ; (l) pesticide r •• idue ••••• ement on
spray card.; ( 3) fluorometric d.terminat ion of dye concentr.tion in the fi.ld ;
(4) sampling for .ub.equent laboratory determination of pe.ticide
concentration; and (5) ob.ervation of vegetation in buff.r • .

~on Potential Conce ntrat ion .

o l4 • pc o • i " L / 86 . 4 00 V

!!C •

is the l4 -hour-mean concentratl on ons ite in ppb

(l )

i a pe k i nstantaneous conc entrat i on io ppb trom
aquat i on

(11

L

i . atream length i n feet

v

ia

et.ream velOC lt. y

v.r

10

t .e t per .econd

o l4

•

(7 )6 ) (1 000 ) / ( 86 . 4 00) ( II

The first three ((1] spray a8 ••••m.nt team . (l] re.idue ••••• ement. and (3]
fluorometry) can be used for early warning . Only technique (4), labor.tory
determination of pesticide concentration . permits accurate quantification .
amergency monitoring v i ll normally involve a combination of fluorometry for
early warn i ng and laboratory analysis to determine the conc.ntr.tion.
Technique (5) is useful only to monitor application procedure. and
effectiveness of mitigation m.asures

If a pest ici de spills occur i n or near water . emergency monitoring i.
requir.d . The location ; t i me . and volume of t he ap i ll and the type of
pesticide spilled should be documente d .

i.
constant (cubi c f eet. o f st r e aRt'flow pe r day at • tlow
r te o f 1 cubic foot. per second )
'\'bardont !!C •

contamination. as well as demon8tr.ting compliance with law. and regul.tiona,
d.termi ne. the monitoring t.chnique to be used . The d.gree of contamination i.
det.rmined by maximum concentration of pest icide i n the w.ter and the length of
time the pesticide persists in the water at a g iven concentration . Two
standards are generated when the EPA methodology is applie" : (1) an
instantaneous maximum concentration value which prot.ct. ag.in.t .cut. effect.;
and (~) a ~4 - hour · average value to protect against chronic effects .

• 85 ppb

The tollowing monitoring procedures should be followed i n the ev.nt of a ap ill :
1 . Immedi tely estim te when the p.sticl.de first enter.d the w.ter and the
d i stance it m y h ve trav.led during the i ntervening time . Sstim.tea of
8treamflow sho uld be m de at the spill s i te nd tor downstream poi nt. of major
concern . like domes t i c water supply intake . Tr vel time betw•• n the •• points
should b. est. i mat e d . Use a dye or aalt tr cer to help estimate 8tream trav.l
time .

10

0

i . at.re

d
~

. tr lt

font PC . ,
d

. 24
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d hch r

0. 24 "
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l . using t he travel tim. meBeuremen . e st i mate when the higheat
concentr tio n ot pest i cide will reac h po i nt s o f concern down ltream .

t some downstream point

.
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ppb

° / 0"
0

e t cnonitO.l' i n

~,nq ob1 c 1...

r te

ppb " 1 e ta / 1Oc r .

5 " 1/ 10.

t f ol'

(] )

diach z qe onalte

. 5 ppb

(4 )

t e chn.lque aelec ted must conform to eatabl i ahed
re to determine :

'OUI c onman ob1ec ive. o f mon i tor i ng

3 . Knowledge o f down8tream tr i but ry lnfl ow i .
lao •••• nti.l in
e stim t i ng poten ti 1 c oncentr ti on . Mon ito r i ng s hould tollow thea. eatimate.
to va li date tr vel tim. e.tim te. nd doc ume nt contaminant level. in the
w tar . Ob t ~n w ta r 8amples t se l ected poin te to me .ure pe.k c onCentr t i ona
nd to m sure dur t l on o f contanun t ion
[ t may be ppropriate to .ample at
15 -minu tc ~n e r v 18 du ri ng the t i me of e xpe cted pe k contamin tion and t
hou r l y 1n "trv 1. there after until l 4 hou r s h v a l ps.d . i ne. the Bpill . If
1 bar to ~y s ampl i ng cont i ne r s r a no t v i L bl e . use c l . n gl •• bottl •• .

• . if tlte contaainant is released fr
the source area over a period of
t..I.e a. aurfaee and aub8urf'ac. flow . make travel time estimates for use in
t.te
ling besed on the expected duratIon of contamination . If
0lD.t.4IIa:i.nat:.ioo i. atill occurring- from the spill source area when sampling i s
inltia ted. dd
dye tr car to the source ( if not already present in the
piicicle . for .s long as contaminat ion occurs
Sample at the selected
~t~ point f. ) a t IS -minute interva l s unt~l dye is no longer visible or
da ect.abJe _ CCDtinue sampling at hourl y lntervals for at least 24 hours after
the

~

baa dieapp"..-..d .

S . ~t indJ.i dUal or composite samples to an pproved laboratory
IIOOD
pouible . llake arranCj@men ts to o bta l.n test resul ts as Boon as
poe:a.ible . Be sure to record t.he chain -of · custody for all samples .

4S

, . If de d or distressed f ish or other aquatic o rganisms are observed .
collect apec.u.ns and report a ccordingly .
1D order to protect benef icial uses such as domestic and municipal supply . fish
tche:ri •• • in-i gat ioo. and stock wat.er . lt may be necessary to have t.he
capehi lity to p-rov!de advance w rning to downsl ream users in the event of
C'QIl't .a.inllticn wb.icb exceed. State and Federal standards . When water quality
.anitor1nq indicates ~t standards may be exceeded at ~ he poi nt of dive rs ion
for Ute bene.f icia l Ule , the affected users and agencies listed in the Spill
ConH_cy Pl an IS c . 8 . ll should be notified i mmedi. ' oly .
larly -.ruing . .y be
in cXl8lb.i na t ioo :

ccompli8hed by using any of the fol lowing methods alone

OX'

1 . SpAy AlI"IpM!t.At. I.am Mlmber . This technique i nvolves the use of a
aprcy . _• ...ent team Iftttmber ' Sec . ) . 54!c) or observer who is stationed i n a
A.fe and Itrategic location .
S/ h, muat be ble to observe both the flowing
• ..rtt-. and the pesticide
ppl ica tion . S/ he must also be in rad,i o contact with
~ t . . . leader
11 ti~. dUzing the operation . If any evidence of
b.rbicida con~~iftat ion i. Obs.rved. the team leader i 8 notified i mmediately
and •
will notify the .pr y ••••• ement unit leader and t he operationa
~ i "",

1. cIotT .

t e chnique. which indicate. i f pesti cide
to Burf ce waters , is a ~ standard method " for
are visually analyaed for
thI S method h s limitation a when used to
r e.idue nt chlng a s ampling point .

Th~a

r o f dropl.ts per aquare inch for a give n d iameter cl ass is
anti 1 atre
conc.ntr tion at the time of pp lication cou ld be
ic lty c lcul ted . Howwver . auch c lcul tiona would give only n
i
nd the specif ic ssumptions made i n the i nte rpretation
"d .
not

However ,
r ot v.getation th t may
Be. it m y be accept ble
be kept in mi nd , however ,
o ff the 1. f surf CIS into the
La .. e bouldets di c@n to or withi n streams make
lcc tion th
receiv•• mi. t ot spl sh

6 -·n

Card. should not be collected by per.onnel i nVOl ved in fluorometry or water
aampling. The carda mu.t be dry whe n coll ect e ; otherwise, wet droplet. will
smear when cards are laid together Making dropl e t analy. i . impo.sible .
SuIf l ci.nt time should be allowed for dr opl @ts to dry before col lecti on , oz
aome means to prevent smearing of wet dr oplets must be u.ed . Por early warning
the carda should be visually inspect@d as 900n as po •• i ble after sprayi ng .
) . FIQurgmttric Monitoring . FluorORletry can be used to determine if a
pest icide i s pre.ent in the aquatic environment on a real · time baei. to provide
early warning or to indicate when to take a water sample for laboratory
analy.is . Fluorometry can a180 be used to s c reen .amples to determine which i.
likely to contain the peak c oncentration . When the objecti ve i . to know if
concentration levels may exceed standards or i f a health has.rd may exilt .
fluorometry provi des an indirect, relat ive. and approximate quantificat i on of
the pest icide concentration i n water when a f luorescent dye tracer il used.
This technique may increase the probabil ity of sampling the peak pelticide
concentration . The concentration of pestic i de pre sent i n the water ia assumed
to be approximately proportional to the fluorometer measu rement . Since
abaorption , leaching , and decay rate. of dyes and pesticide. may di ffer . thi.
procedure can be used only to meaaure di rect introduction to the water
i mmediately following .praying . Results should be con.idered a. relat i ve
estimates only . The suspected carCinogen ic and mutagenic proparti •• o~ .everal
dyes , including the optical bri ghtener Ifloureacent, dye. , lugg•• t that ~thyl
Violet , Rhodamine 8 . and WT may not be appropriate for u •• i n watershad. whi ch
supply potable water for dome.ti c or municipal use. Since the .tatu. o~ the.e
dye. may change, the Distri ct or Forest hydzologi s t should contact Ragi onal
Off ice pesticide coordination or watershe d personnel .
a . Fluoremetry Instrument Location . The analysis for fluorescent dye i.
best accompl ished in a laboratory setting where the fluorometer can be s uppl i ed
with a steady voltage and the r isk of contami na t ion ia mini mized . U.ually ,
however . such a facility i s not conveniently located wi t h r.spect to the
sampling poi nts ; therefore. field sampling sites should be c hosen where there
i. no possibi l ity ot con tami nat i on by pestici de s pray and where backgzound
i nflue nce. from road dust and organ isms i n t he s tream are mini mised . The a i t.
should be i n the s hade , if poss i ble . to mini mize temperature c hang•• to t he
i ns trument and to prevent sunlight from l e ki ng into the i nstrument which might
cause erroneous responses . Security of t he instrument should al.o be
cons i dered if it is to be left unattended .
b . Equipment and Supglies .
fluorometric monitori ng :

The foll o wing items a r e suggested for

Turner Model tIl or Model 10 fluorometer . Am i nco
Fluorocolo r i meter. or equivalent with
110 - 005 cuvet door, 546 rm
Iprim ryl and 590 rm laecond ry) filters. GE-G4T4 /1 far UV lamp
(CAUTION-eye protection required if unshie lded standard sample holder )
gener t o r I t Ie at 500 w tt AC. 9 80l1ne with
or batteries and i nverter
. a mpl e bottles, 50-100 ml or

n 8 -dram I pprox . II ml or 1 0 • . )

polyss I · c p glass bottle
It
~ m'rt

uxiliary fuel tank) ,

stopper.

s mple c uvets or hose

G·· n

qr

ted cylinder or flaak , 500 - 1000 ml

pipe

"

d . CalculAtion of Dy. or P•• ticide Concentration .
calculationl • • everal items must be known :

Prior to any

(1) P.rcent dye soluti on . Caution : a ccuracy o f the labeled percentag •• i .
not guaranteed .

ie:. cbe..t

a lp/'Kln _

(2) Pounds active ingredient or ac i d equi val e nt to be Iprayed per acre .
(3) Gallons of spray mix per acre .
(4) Threshold concentration of
quality objectives .

t l - 5 pound c paci Y

pest ic~ de

t o be detected a. relat.d to water

(5) Weight of 100 ml of dye and number of milliliter. per pound .

. trip cbart n c:on5e r

c •

(op tional )

. -raitlh p ump (opt iona l)
or

qr~

i. concentrat i on of dye (or pesticide) in part. per billion

where C

paper

(5)

W x P x tSlS'
10 9 x G
V x 3.7854
x

W

ia weight of dye (or pest icide act i ve i ngredient) solution in
pounds .

P

iB percent dye in solut i on e xpressed as a d.cimal .

~. r

,-wey

r edio

Dyea are
11 l e .a either powde r . or
catt..aita. 30 or 40 percent dye by we i ght
SUpplie. of dye ahoul d not be a to red or
~. be
ept. .-paz. e. f ram, moni t oring

Note : P is not used in calculat i on of pesticide concentration .

solutions . The solut i on wi ll u8ua l ly
nd is e aier to mi x than powder .
transported v -i t h , and ahould at al l

V

i s volume of spray mix in gall ons .

equipment .

G

is s pecif i c gravity of dye (or pes t i c i de) .

Jity flint 91 •• conta inera should be used for c ollect i ng sampl.. . The
:r of con ainer. needed f or a given project will depend upon the number o_t
aan.it.orinq a t. tiona and f requency o f sampling at • ch atat ion . '1'ro conta i nerll
are ~ per manitoring ev.nt per at tion . Contai ner capaci ty shoul d be
50
100 BHUten to p rovide n dequa te sample volume for
yale .
iner. and c ap. should be thoroughly cleaned before co ll ect i ng
1.
A bot
ah with
non - fluorometrl c 8 P follo wed by .eve r a l r i n • ••
ftOD - chlori
~,ds or c p. s hou l d be .e.l e d by
m tecl 1
foil or ot.her non -

. 45359

i 8 conversion constant f o r po unds t o kilograms .

3 . 7854

is c onv.rl i on constant f o r gall ons to liters .

Example 1 . H.rbici de X, wh i ch i s auppl ied aa n undi luted mi xture i n drum. ,
has tour pounds o f acid pe r ga llon a t sol ute, o r 1 . 8 1 kg pe r 3 . 79 liter. of
. olut ., wh i ch e qua ls 480 ,000 mg t l o r 479 , 305.000 ppb .
Example ~ .
If the s pray s olution (he rb ici de plus oi l o r wate r plue o th. r
add i t iv•• ) is two pound s cid equ ival e n t per 10 9 ll ons of s pray lolut ion . t he
concentration of pes t icide wou l d be :

. 0~ 4 kg / l x l09 • ~3 , 963,1~1 ppb
cu rren t should be mon i t o r . d o r

volt ge
k will permit un int. r rup t .d f luoromete r

P~l or

to t tin

proj ct me surementa. the f luo r omet.r nd
oqether in h .. fI .. ld
Samp la dye d ilu t iona aho u l d
t • • n.itivi y
ror examp l., i f it il n. c • ••• ry to
in w ter,
nd dye 0 p ... ieid r tio i. 1 : 50, t h e n
nol iva nough to de .. c 0 . 2 p pb o f dye . e x tr a

ad

whi c h redUce 8 naitivity
Turn r

un.
t.c

t v.ry low concentra tion.

III ohould be tlle to detect 0 . 1 ppb wit h .
depand'ng on
mper ture . The AoIi neo

1 a. h n 0 1 ppb with acal. re di ng. abou t 5 - 10
r IlIon he mo.
ensi iv BC 1 • .

m~ x t u re should be collected before the dye ie
dde d . Th ia
apray mi x aampl e shoul d be u •• d a the blank for the dye d . p ray mi x . ampl e .

TwO s amples of the

One milliliter o f the undyed apr y mix

8

mple shoul d be d ilut.d with 999

millilitecJ of background water prior to fluorometric an 1yaia . Th.
fluoreacent reaponae of the diluted . undyed t nk. ple aho u1d be me aured
the Be 1. re ding recorded.

nd

e . Dve t9 P'lticld, Rotio . The aug .sted dye to pe.ticide r tLo r ang I
from 1 10 0 1 : 50 d pending on the dye used .
If the putici d e con centration of
the spr y m,x I. 50,000 ppm, for example , then the dye concen tr tion . h o u ld b.
1,000 ppm
The qu n tity of dye to dd t o the s pr y mi x to rrive t
dye to
paat lcld r tlo of 1 : 50 c n be determined by so lving aqu tion (5) for W, the
6 - - ~5

H

·S

of

-. i

~

i n pound8 . where C. the dye concentration, i s the pesticide

Dil ution. ahould be prepared uling backgro und water,

«0 ~Ion dl,.l_ by SO .

• • ~ x 10 · '

(5)

of t.be
in a ~tiona of fluorOlMl try is that pesticide concentration is
d.irwct1y pnJpOrti
I to dye canceotrat1.on
S1.nce fluorescent dye decays
pboc:ocbII!&ical1y and
y react with metals and pesticides. the length of time
• xwd wi th peatici de 1.n the tarot must be kept to a minimum .
I d be dded i -.diately prior to ppl icat1.on of the pe.ticide .
It
i a also ....ential t..ha.t t.be dye i s mixed thoroughly with the spray formulation
iA UIe batc:fl ~ank or 1 «:raft apr y tan): .

r-ollowinq tltorougb dye m.i.xi ng and just pr lo r to the time the mi x ture will be
oeecIiiId· for application . a sample of the sp r y m1.xture should be collected for
10 prepartDg d lution. . The sample should be e xt racted by using a pump.
a..ipbaa .. or clra n and abould be placed 1.0 an amber bottle . Care s h ould be taken

o ..oid contaaination by small quan tities o f dye
f1. ~t..r

The person operat i ng the
abould neit.he.r add the dye to the pestici de nor take samples of the

aiJr .

IIctqrgupd

S4PQle . TWo gallons of vater should be collected at the
_
..t.a arid placed a. the control sample for us in background or b lank
~t. and the preparation o.f any dilut i on nece.sary .
Since there is a
.ari tJan
fluoreacence with temperature . this water ahoul d be maintained at
MII:rl t. atre. . t
rature . pre.ferably by being kept in the .hade in the atr.am
ra para .ihle . Se.o.itivi t.y o't det.ct. ion viiI increase proportionally wit h an
~ in temper t ure .
A portable cooler works well for maintaining lample
ter ~
con.tant temperature .
Initial or prespray me.lurementl at
f l uoralctnt. re~ •• for the background v ter should be tak.n . and the Icale
re.cJit:lCj ahol.tld be recorded or the lie II should then be adjult.d to r ead •• ro .
ne-er dince · r d i ng , flov · through fluorometera compen.at. for background
f "l1Xlreecencw
Car. should be tHIn vhen there i.s a need to correce for
f .

~

ture chanqea .

h . Saqpll Cgllection . Per.ons addi ng dye to spray mixture ahould not be
i nvolved i n .ampl ~ collection and analys is because measurement of fluor •• cent
dye i n water .amples i • • • nlitiva to . xt remely s mall conc.ntration • .
Parti cular care i. n.e •••• ry to en sur. that neither the per.on collecting water
sampl.e nor any other member. of the monitoring cr •• have been in contact with
fluor •• c.nt dye or the moni toring crev have been i n contact with fluore.cent
dye or spray mixture during. or for eeveral days prior to , the .pray
operat i on. The entire Ipray operation area (mix i ng. loading , and treatment)
Ihould be off limitl to .at.r lampl i ng personnel .
Sampling for laboratory analyeil Ihould be done concurrently with fluoranetric
sampling . The .ample a.uociat.d with the h i ghest fluorometer r.adi ng .hould be
analyaed by a laboratory . Sample. must be ke pt i n a cool , dark locat i on . A
cooler packed with ice provides excellent storage wh.n in the fi.ld . The .......
vehicle • • hould not be ua.d to tran.port both dye and lample • .
i . SMID1. Aoalylil . Sufficient time should be allowed for the fluoranet.r
to wann up compl.tel y accor ding to i nstruct i ons provided by the manufacturer .
Maximum average meter deflect ion ahould be used aa the meaaur.ment . Th.
fluor •• cent reaponle of the di lu ted . dyed , spray · mixture r.ference •
should be mea.ured and the scale r.ading recorded . When mealuring the
reter.nce .ampl., it i. good practice to make a mealurement uaing bacltground
water to keep the in.trument .. . . roed ... A scale should be .el.cted which will
gi ve the maximum r.ading for the reterence sample . The lame .cale u •• d to
mealure the reference sample Ihould be select.d for the atream lampl.. . All
re.ference and atream lampl •• should be analyzed at the lame temperatur. . The
pl.lt i c blank should be check.d at the start to " zero" the i natrument .
~ac~groun~ water ahoulc1 be measur.d a.fter eve ry second or third a~le. aince
lt 18 e aSl.st to " zero" the i nstrumen t on the background eample . During
m•• aurem.nt. the following data ahould b. recorded: (a) r.ading with pla.tic
blank ; (b) r.ading o.f the background vater ; (c) reading of the wat.r 'ample ;
and (d) the diff.renc.s between b and c . The temp.rature of the sample wh.n
analy.ed .hould be r.corded . Stream and ir temperature. ahould be record.d
every hour dur i ng fluorometric monitor1ng .

...,1.

Sampling for laboratory analys is provi d.s necessary data vhen the objective i.
to .how compliance with etandards . More import n tl y , it provid•• data which
may be used to ass.s. the eff.c t ive ness of mitigation mealur •• and application
methode vh.n beneficial us •• are at risk of degradation . The.e data are then
used to design future projects . Professional analyei. and i nterpretat ion are
ea88ntial. The follo wing . qu ipment and procedures are appl icable when sampling
for laboratory analysis :

(7)

v

r.

v

oe'l'
,a

~

cJtground w ter to be

ddtltd i n mi ll ili tera .

e of referencI aample before dllution in milliliter • .

vol

•

c
c

of

'9'01

V

1 pe

icide cone n r tlon o f s pry mix in ppb .

.. r d pee lci de con c. n r tion o f tefere n c e aampll in ppb .

1.
Equipment . Samples should be col lected in clean. fli nt gl.l. bottlee
v ith Teflon · l1.ne d screw caps . A plasti c bottle should not be used .ince it
introduces interfere nce and absorbs some pest l ci des . Bottl •• should be rinled
with nanograde · purity solvent . An ut o m tic sampler will allow .ampl •• to be
obtain.d at p re· select.d time intervals or s tages wit hout an operator pr •• ent .
~ .
SamPling Procedures . At Ie st o ne s ampl e should be collect.d from the
downst ream samp l i ng point ' de rest the s p r y lIni t . This sample Ahould be the
o ne most l lkely to contain a peak pesticide con ce ntr tion . It:an be either an
i. nd ividual sample or a c omposite of two to f our sampl •• dlpending on expected
con centratl o ns nd mixing Over time of tr vel . S pl •• Ihould alw ya be
collected for n lysis when early wrning mo ni tori ng .howl pe.ticide ha.
entare d the water . A dupl lcat. sampl e should alao be c ollected in ca •• of lo.a
or contAmin tion during shipping or n lysis .

')

r

dtyp
d

r with th
good und ratanding

of str

t k n d pend a on the stream
tr sported . When the
will t nd to r m in t or
mor w t r oluble p sticide
th p sticid ~eaiduea is more
ith i n any giv n cross s ction of
s pIe must, ther for, not only
o f str ams
dIkes, but Iso h ve
s dim nt transpor~ and deposition.

Inst tan oua
s nt tiv
s poss4ble of the tot 1
vol
of w
saing the
t
y m ent . Sample
re usu lly
abt in d by filling
c t in r h ld j ust b ne th the surf ce of
body of
ter . Thi t chnique produc s h t is c only r ferred to a
dip or grab
Ie . Oaing
ighted-bottle ho11 r , wh ich llow the bottle to be lowered
to any d aired depth and returned to the surf c , improves on the grab sample
thod . If the bottle ia 10 r d to the bottom and r ised to the surface at a
uniform r te, the r suIting sampl will roughly pproxim te
depth-integrated
aaq:lle.
The open- uth weighted bottle sampler do s not collect
true representative
aaq:lle in
flowing stream if ther
re m ny sediment p rticles coaraer than
about 0.061 mm carried in suspension . Th inability to determine when the
bottle becomes filled is another disadv nt g which compounds the uncertainty
that the collect d ample truly represents th distribution of both dissolved
and auapend d materi 1 in the sampled w ter column . This method o~ sampling
may be extr
ly poor for flowing stream but m y be us d eff ctively for
lake.. Lak aample can be collected t
lected points and then composited,
or a .ingle sampl m y be collect d ne r th c nter of the w ter mass,
depending on the si. of th lake .
"Depth integrating" t chniques should b u d whenev r ppropri t , but for
ry ah llow str
s wh re th d pth is 4nsuffic4 nt to llow tru
depth-int gration, dip samples colI cted t on or more vertic Is cross the
etr am
ppropri te o Int gr ted amplin , whi c h otherwis gives
mor
tive s
Ie, is usu lly of littl i mpo rt c in r ference to
in solution in v ry sh llow , w Il - m4x d tr ams .
edim nts or introduc ' ng
amp 1
hould b
of chana 1 c rry ng
t ken n r th
w II -mixed cross
ample i n low - moving pools or
hould b slowly
hould b f c i ng
or boot b f ur
hould b
Iso

should be colI cted without
c d bris into th
collected t th
eur~

t

m on

o

h

0

or

n th

ir .

, on
on

--~

t

S

"d to the container
Pe
ently
rklng the aample bot tle with
In nwnbRr i a reC'Cllrlftende<i
An et ch lng t.O':J1 i . useful for ... his
f ica~ i on informatI on on t he sampl e and form must be the same .
gs
•
include : (1) st a:'lon lde nt lflcat i on ; ( 2 ) date and time
t uJO ; (l J name of person co l lec lng sample ; ( 4 ) type of sample ;
r / e:ode . A chec k: of l den lf lca len tags for canpleteness
~ hould be
de prl or t o subrUttlllg aample& [or analyaia .
inf
tiClO abt lned by
nlto rlng 1S only as good as the
.-pIe collected . EquIpment . cont lners , and personnel do ing
g .u.t be protected from any contact with pest icide or dye
nd &.fter IIPr y i nq .

t be tr ~rt.d through
r ecently tr.at~d area except in a
tal ner in
cla.eel veh l c le
All unattended samples will be
rehicl. . sa.pl •••hou l d no t be t r n.porte d i n the .ame
r an.po~ dye, pe.t.lclde . o r person
I who have come in contact
\Dee . Container. carr led l n a veh i cle contaminated by
ed by
person .xpo.ed to pest.lclde .hould be con.idered as
, ent.ire epTay oper t l on re f mlx~ng, lo~ding . and t.reatment)
t . to w t.r • ..-pllng personne l
Ext.reme care should be
nt .-pIe COQtam~ n.t.lon
The s. precautions are critical
lYi t.y of
lytic.l me hod. somet. i mes allow. detect ion of
T1'l1. eoncentr t i on could e al l y result from contamj"at.ion
&ndl 1Dg
The .ffec
1. compounded by the fact that preci.ion
• l evwl , and

lr

1ue. o f

h,.

qn i tude probably .hould be

Qua 10 ppb

~ amp l e 1 8
combi nat ion of equal pert.
lyal.
It i . moat cannonl y u •• d f or
per.1t..a one .amp l e t.o r .pr.s.nt
time i nterval or
a ream
uni f onn i .. i n i . doubt f ul
Compo.ite .uwpl •• obt.ained
p i • col lec ted a t th qu r t er point. of a ero •••• ction can
tift I n . , . t c • • • • p r ovl d l ng th t the atr.am CTC • • • ection
d
Cc.poal t . . r e 1••• COft'I1\OtIly uled to repr •• nt a .tream
a ••d wh n there
lndi catione from .pray caLd
0.1'109 I"h
pea le u '. r e .ldue
y be abe nt in 11

f

Ie. should be eampoait.d to reduce the
po •• lbl
No anete than four individual
he nUMber o f • ....,1 •• in a
dec.re I d bee u
of

o

l I'Pb ,

five · .

1.

1 •• • t.he conc ntration of
to be detected . Another

r lbute me .\lred
p th

" ""'POOit. without furth ...

of

on. ln the
I'i 1

pr ien

0

Un

1.

,.. "

101'1

of

PI' yt ng .

b.

1 hour or Ie •• interval. dur i ng s p r ay activity .
t~e

c.

At

d.

1 / 4 to 1 / 2 hour followi ng the cessation of spr&ying activity depending
on the time of travel .

of expected peak concentration .

e.

24 hours after spraying .

f .

Firat storm within 30 days .

A sample should be obtained at every statlon pr lor to spray application in
order t o d ~ termine ambient conditions . During the spray project, an ob.erver
muat be in radio contact with the sampl e collector . The obaerver provide s
i nformation concerning progression of the s praying o~eration to determine when
water • ..".,le8 should be eollect.-d . Three to five s a.- ..,le8 a r.e sugge.ted to
characterize the peak contaminat ion . It may be necessary to take th ••• sample.
as clo.e ~a 15 minutes apa r t . If analysis of a composite or the .~~le
.u~cted of containing the peak contamination shows a presence of pe.tici de ,
addit ional sample. may be analyzed to better defi ne the peak concentration
pattern .
Norma lly, consideration should be given to dete rmining a 24 -hour -mean
concentration value where sensitive areas may be affected . Al l .ample.
cont.ributing to a 24 - hour mean value should be taken at equally spaced
intervals . Too many samples taken early i n the period and t oo fev later will
re.ult. i n a talse 24 - hour mean . Cons ideration s hould a180 be g iven to taking
additional .amples at 48 hours and 72 hours afte r s prayi ng connence • .
Due to poor weather . equipment f ilure . or the size of he area, it is otten
neee •• ary to spray a uni t over a pe riod of seve r I day. . Should t his occur
during a monitori ng program , each spray d y 18 considered s.parately . The
.a.mples at 24 , 48 , a,n d 72 hours should be taken after the last applicat ion to
the unit .

When the treatme nt unit Ii •• within
munl Clp I w tershed or i n
wate r. hed
that .upplie. a fish hatchery , cons i der tl on s hould be given to taking
additinna1 lamp1ea 5 to 10 day. alter

pp lic tion .

Storm Bunoff . Con.ideration s ho ul d be glven to .ampling performed
during t he firs t .torm runoff produced wit h i n 30 days alter treatment to
identify if pest ici de i. being wa.h.d into . urf ce waters a. & result of
mobilia.tion in .phemeral .tream ch nne 1.! and ove rland flew to ct'annel •.
Represent.tive me . u r ements ot pest icide 1 d during storm runo!f.t
point
chat i. e Io.e bel ow t he apr y block or
t r i but ry out. ide the .pray block ar.
ne.rly impo •• ibl e t o a bt i n . The i nfl ow. eithe r p• • ti c ide runoff in the first
ca •• or r i but ry w te l' i n th« •• cond . hugs t he s t ream bank with ~ry little
later I mixing f or aome di.tanc. . A lol ut l on f o r voidin this lituation 1s to
.el.ct
sit. above t he tribut ry atream o r to move the site f r enou h
downstream to 110w f o r dequate mix i ng . Samp l. s sho uld be t ken when runof f
i . c.lcrul t.d to fir . t reach t he mon itori ng s t tl on on the riling limb, .g in
t the po k , nd fi n lly nn the f llinq li mb o f t he hydroqr ph . Pr.cipit.tion ,
either on ai t e o r t the n.ar.at re p r •• ent tl " t!! s t t i oo , .hould be reeorded .
The f i r. .torm WhlCh oc cur. withi n
w ek
f ter a pr Ylng may be the most
.igni f icant d pendlng on the vo lume o f r unoff wh i c h r •• ult. . GeneI' lly, the
first s torm Wh lCh produce. t I e s t one · h I f lnc h ln 24 hours i s consi dered the
MOlt i mpo rt n t I f runoff i . gene r ted
I n st o rm r uno ff the concentration of
pelt icl de ln t he w t .r wil l i ncr.... s the dlse h rge i nc r ••••• • up to
l i mit
fter wh ich lt wi 11 d. e r ••• even t hough the dll c h rge cont i nu •• to incr •••• .
5.

6 · · )0

.., 7 0

~t

.to .... aI'Ioul d be ._",,-, ",:,Jl(.if they produce h i gh er peal< runoff .
pe r. i . t~ce of the peat icide and / or tfie lntensley of .to~. dete rmines t h e
l eogtb of tt.e ..-pIing
Y be requ i red . Storms duri ng t he s pri ng are more
likely to tr~ peet icide than those occurring du r i ng the summer or fall

becauae 1 ••• wat.er goes i nt o t he 80il be f o r e runo ff dur i ng t ,h e spri ng .

, . swal. ' " H-r yatigg and Sto r age . I t is i mpo rtant to keep i n mind the
_c.er i orati on of -...pl. qual i ty negate s a ll the ef fort and COllt expended to
collect good ..-pIe. . In addi ti on . a ll samples shoul d be handl ed in accordance
with Good Labor atory Pract i ce. (Sec. 1.]2 )
tar .-.pl •• aaat be atored i n a cool . d ry loca tion , a way fran sunlight . and
fraa oon t . .inant. . Chemica l s s hould be a dded on ly i f
W ter s ample s not t r e a t ed wi th p re.ervat i ve can
C f o r a limited pe r i od of time . Sane pestiCide
~ r.quJre epeei.I car. such a. fr •• a ing .
Ana lysi . should be carri ed out
precferalll y wi thin two day. from the t i .... o f colle"tion .
ca.pl . t.~y r~

required by the labora tory .
l y be atored at about

.0

ctrt..if i ad l aborator i •• are uaed f or pe.tici de re.idue. mon i tori ng the
8plitting of ..-pI . . with a .econd l aboratory f o r c onfirmatory analy.ie is
lly .,..,. . .ary . DUpli cate .ampl . . for qua lity control purpo... Ihould be
en throughout the -ani tor ing peri od at regul a r interva le .0 that t en percent
of al l ..-pI . . a r e duplicated .

Pe.t i cide and Indu.tri al Chemical Repos i tory
O. S . • nv i r~ntal Protection Agency
R.aear ch Triangl. Park , Nor t h Caroli na 27 711
Phone : PTS 6l' - l'51
Wheneve r u. i ng labor.torie. to a • • e • • wa ter quali ty for pe.ticide
C'OIltalfti nation , use onl y tho •• laborato'r ies wh ich ha ve been certified by the SPA
and/ or an appropr i ate State . I t i. i mpo rtant to ena ure documentat i on and
val i det i on of laborato ry methodology .
Th. laboratory .elected to perform the ana lys is should be i nformed i n advance
of t he peati c i de to be determi ned .0 th.t i nf o~tion on requ i red .ample . i • • •
labeling , pr e.ervat i on and .hi pping procedures c an be provided , In moat c • •••
the l aborat ory wi ll provi de the lampling bottles (nonnally gl . . . . I - li t er . wi t h
Te f l on ·lined . c rew c.pe ), and . hi ppi ng cont. i ne r • . To d. c r ••• • the ri a k 01
br.akage, .ample • • hou l d not be pl.ced i n the co rne r. of . h i ppi ng cont . i ner • .
Pl a. tie bubble wrap al . o work . . . 11 to p rotect bottl •• dur i ng . hi pment . To
•• a i .t t he l abor.tory i n p l anni ng i t . oper.tions , no tifi ca t i on ot t he
approxi mate a r r iva l achedul. and numbe r of s ample s .houl d be provi de d we l l in
.dvance .

SpUed ..-pI . . aI'Iould be I ut.it ted to all labora tor i e. u.ed .

1

A relat i ve l y
- ocale .anltorinq progr. . Ihoul d include a .p f~ed qua lity control . _ le
dl tml to t wenty . ample. anal y.ed . I n s malle r p t ogralft • • each "batch " of
tted for
lyei • • hould include t wo quality control lample. . One
ld be ~jked a t or ne r the concentr t ion l i sted fo r the vari ous
bel ow and another spiked at two to f ive t i me. thi l concentrati on .
~ concentra tion provi de. qual~cy control i n ca.e e nough pe.t i c i de ha .
from the .ample. to reduce ~ h. probability of de t ect i on or i n c a.e
ilitie. of t ,h . labor tory ce not a • • en.i t i ve a.
~e~iniog peak pe.ti ci de concent r. tiona . f i ve grab aample.
two of wbich .hould be Ipiked . Altlrnate l y . three grab
en and .... spiked .

Qual ity control .~le . of analyti cal grade . pure compound. , which r.J .• t be
di l u t .d t o ebe de. i red concentrat i on , are a va ilabl e i n a 100 mi ll i l i ter . i.e at
no co.t frQl'l :

re

for camp rieon .

l ampl.. are provi ded
Cont a ct :

Laboratory re.ult • • • xpr•••• d i n ppb or ppm• • re ge n era ~ly repor t ed no later
t han three month. attar r.ee i pt o f .ample • • but. two to thrae ... k turnaround
can be provid.d by mo.t l abor.tori •• i f reque.ted . I n the event of • ap i ll ,
immediate an. ly.i e and reporting .hould be requ. sted .
L,L. QIl!IBAL CORSlp.RATI OR rOB POST · IRlAnmNT iVALQATI ONS .

Po.t · tre.tment
.valuat i on. (FSK l15a . l ) are require d t o r a l l p roj ect. involving pe.ti cid •• •
.xeep t for hou.ekeepi ng · type u.e • • fi.l d . xp.rime nt • • and major u. e. of Ie • •
than 1 pound .cti ve i ng redi ent for anyone project . Regardle •• of p •• t icid.
applicat i on method empl oyed . o r . i •• of rea tr. ted . the effec ti vene •• of the
pr.ve nt i on or . upp r ••• i on e ff o r t muat be determi ned . The proj e c t work p l an ~n d
it. a •• oci ated . approved Form FS 110 0 · l . P• • t.cide 0 •• Propo.al ('SM l 15l . l)
will pre.cri be quan titativa p roc e dur •• by which trea t me nt e ff ect i venel. can be
a ccura t. ly •••• ••• d . For c.rt.~n d.foli ting inaecta. t his vi l l t ake t he fo rm
o f c ampar tive p re · .uppr •• • ion and poet - suppr ••• ion aampl e. . ror veg.t. tion
control worl<. pre -and po.t - trea tme nt .ampling of t he plant popul a tion generally
will be n.ede d . Pr •• cribed m.thod cannot be atipul a ted .i nce t he • • t. · ol · the
· art f or .ampling varia. betwe.n p~~ ta . The moat curr ent and r e a li .t ic
,
ling technique • • hould be tailors
0 individual pe.t condition. . Other
it
tha t .hould be tailored to Indiv.du 1 pest conditio. are : (I) _thode
of i mproving appli c t ion techniquel ; Il) methods of reducing or .liminating
ha . ard to nont rget organiam.; ()) whether the do •• ga cate w • • dequa te or
could be reduced ; (4) wheth.r ti ming w • correct; (5) wh.th.r • tety .d quat. :
and (" to what , i f any, . x t.nt oth.r f.ct o r. con tribu t.d to aupp re •• ion ot the
target pe.t . In aome c ••••• po.t · tre tment ev lu t ion . houl d be made at
aucc••• iva period. altar tre tment .

wbor tory
During po.~ · tr •• tme n t .valu tion . the . ctual .ft.ct. are compa r.d w1th the
predict.d effect. of the tr •• tment on both the p •• t and the for.at
en vironment . Th. i nformation ga~n.d may be used i n planning future work .
Poat · treat men t ev luatione c an t ke lever 1 f o rms i ncluding ••••• m. n t. of
biological .ff.ctiven.... pplication .ft.ct .l v. n ••• . • nvironment al i mpacta ,
human he lth eff8ct., .nd follo wup ction .

' -- 11

I ·- ll

IlllCTlYJllss . cree post - treatment evaluatione to determine

~ - IDaLQQltAL
~ ~ to ~ich proj
WIWre DOt. _t . it
y be

ect object ives were met . If the i dentified objectives
nece. . ..ry to do &not,h er biological eval uat i onl ( FSM
14l0 ) or take corrective action to prevent recurrence of i nadequate control .
The i~Or.atiOD collected in a po.t -t reatment evaluation relating to biological
effecti ..ae •••hou~d inc~ude ,

4.

Meteorological considerations.

.Li - INYIROJIIMINTAL IIJPACI'S .

Conduct poat-treatment evaluation. to det.rmin if
there were unanticipated adverse environmental impacts that resulted during the
project . The impact. can be direct or long · tarm .

i.il - Dir.ct Impact .

.L.il. - Inaect Cqlt,rcl .

COIlduct poat - treatment eva luationa of ineects control

e:ff'orta to diIIt.raine !
1.

Pen populat ion reduct ion .

Compon.nts of the environment that ehould be coneid,red
from the etandpoint of their direct effects in conducting an environmental
impact, poat - treatment evaluation include :

1.

l .
1.

rol l age protect. iOll. i f a defol i atol" i s i nvolved .

l.

1_

Likely oour••

5.
6.

•.

Probable reduction in d.IIIIIage and 108s a8 a rasul t of CIl5J1agt!lnent action .

4.
o~

infe.tation , if comp lete control wa. not ach i eved .

.i...il - v!CII'a'iw

~Pt. ·
Conduct post - tr •• tment evaluat i ons of vegetation
_ t • .ffort . to detenoine ,

1.

Growtb reduction or mortality of undesirable plant epecie • .

1.

Phytotxicity to

J .

~t.

de.irab~e

plant .pecies .

cover ge without .kip• .

Water and air quality .
Soil • .
Ron -target veg.tation and animals (p.r.sit e~ and pr.dator.).
Wildlife .
Senlitiv., thr.at.n.d, or endangered species .
Phh .

i.ia - Lopq - teta .f'.c" . PI.tici de. can be harmLul in the environment even if
they do not cau.e direct ~ill on non-target plante or animal. . Some pe.ticide •
can build up in the bodies of animal. (including human. ). The.e .re called
aCC\alUlative peaticides . The chemical. may bel stored in an animal'. body unci l
they ar. harmful to it or to a meat - ,at.r which fe.d. on it . Long - term ettect.
inclu"th.t will not h.tch and young that will not d.velop normally . The
behavior of an an111\&1 may be altred
the pr.dator. can more .a.ily catch and
kill it . Many .ccu.ul.tive pe.ticide. are in the chlorinat.d hydroc.rbon
feaily (DDT. hept.chlor . an" aldrin) . but wh ich have limited u.e. in ~ h. ~ i t.d
Stat•• , and non. in for •• try .

.gg.

.0

i.ll - Otbax , •• ,. .

Conduct po.t -treatment .valuat i on. of other pe. t CODtrol
.ffott. to det.noin. I f ,
ftt obj .ct I".. _re

T'r

chieved .

tiona tor f ollowup , auch
re n eded .

b.

• i mprovement. in u.e of the u •• of the

pe.ticide • • tay i n the environment wit hout change for long period. of
ti.. . The.e are per.i.tent pe.ticide. . Persiatent pesticid•• which are not
atored by animal ti •• u •• are otten harmless to the environment . They may IItay
on or in the loil and give long · term pest control without repe.ted
application • .
s~

tftod in the futur

poet. - tre uwnt ev lUAtion tor biolog'i cal e tfe ctl ven••• it
consider the po nti 1 f or :

Anoth.r long - t.rm effect that .hould be considered is p •• tici "e leaching Into
ground water .uppliel .

s
h.
..

I'

. ur

n'c .
pe.

•

ti . . . th ••• pe.ticide. injure .enaitive pl nt. planted In the treated
loil . In addition, in for •• t nurlerie. some perei.tent p •• ticid•• can allect
the growth pet.ntial of futu re •• e " ling8 . In other c •••• • herbi cide may aft.ct
l.ter plant.d de.irable ep.cie • .

r. nv eion

I cide

outbr alt.
c

Although the
jorlty of -anitoring for
during qu llty control monitoring (Se c . ' . 1).
ne de" . 'or e:xampla. i f i t is "-tu1IIine"
han re - ppl ic tion
y be n.c• •••ry . 0 ••
lie Ion effectivene •• to .~low for ~ing

P•• ticide. wh ich break down quickly in the environment to form harml •••
materi al are called nonper.i.tent . Th.se p.sticid •• are often broken down
••• ily by microorgani.me or .unlight or re highl y .olubl. in water . Mo.t
organophoapha te and carbamate p •• ei c ides ~r. non · persi.tent .
Pe.ticide u •• c an 1.0 re.ult in c umulat ive eftect e and con.ider tion shuld be
given to this phenomenon . It may involve the us. of pe.ticid•• in t wo or more
drainag •• that come together' u •• of •• veral dilferent pelti cid I or other
chemicals that mi ght fleet the .sme e cosy.tem .
L,l - IIIlIIM HiALIH BlUCIS .

r. "9Plic
"f

r

ien procedur. . .

in pea iei.,. • ' TllU1

Conduct poat · tr. tment .v luation. of the eft.cta

of • project or 9 •• ticide on humat'l h.al t h even thoug h thf' re are diflicult to

perform . Mol t account. of dver •• impact on human health r. often anec odotal
and cannot be confirmed by . ci ent i f ic t ct or medic 1 .urveillance . However .
it i. impera iva that publi c and mpl oyee conc.rn. re taken a ccount an d •• lt
with i n a •• n.it i va manner . It i. rec:ocmtended that new employe •• who are to be

routinely i nvolved with peaticide use proj ects prov i de a hea lth history that
will be held in confidence .
MOat human hea~th effects would be dea l t wi th dur i ng a project (Sec . 3 . 61 .
Howe~r , aeveral chronic injuries can occur among employees or retirees 5a 5
re.ult o£ peaticide project work and both shou l d be considered for purposes of
evaluating ~ate effects , improving future operations , and documenting
~re. .
Cancer , for example , is a chronic d i sease that reaults from a
variety of f.~or. including occupationa l exposure to carcinogens ,
enviraamental contaminant. and/ or food . In the U . S . , about one-third of all
cancer. are attributable to tobacco smoking . It is estimated that work - related
cancer. account for anywhere from four to twenty percent of all malignancies;
however , it: i . difficu.lt to quantify the information because of such factors as
long intervale of tiane between exposure an diagnosis. personal behavior
patterna, job changea , exposure to other c arcinogens. and lack of good records .
#

Poreat Service operations with potential carcinogens should be well
~ted io order to respond to future inquiries an/or complaints .
SLailarly, i t there ia known potential for r e productive di sorders ,
neurotoxicity . immuno.uppression, or cadiovascular disease then proper
dioc:talentatiOll and recordkeeping are importan
Tbere~ore ~

ial - ~ ACTION . Consider foll owup actio n whenever a post · treatment
evaluation i ndicates a problem with a p~sti c ide·use project. Take corrective
act i on a. warranted . Such action may take one or more forma :
1.

Document problema/ solutions .

l .

CODduct . new b i ological evaluation .

1.

Recommend r e t reatment .

4.

De. cri be

itiga tion

~a. ur ••

for futur e proj ects .

5

Sugge s t equipment/pestic i de formulat ion c hanges .

s.

Sugges t/recommend

l ternat i vea .
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evalu.
the potential interaction amon~ various control tactics, cultural pract ices , weatber,
other p ~. ls, and the crop to be protect~."
In an attempt to carry over a~ricultural IPM concept. into forest resource mana«ement , the
National Forest ManaKement Act (NFMA) of 1982 defined IPM as: "A process for ""lectinK
.trategies to regulate forest pests in which all aspects of a pest·bost system are studied
and weighed. The information considered in selecting appropriate strategies includes tbe
impact of the unregulated pest population on various resource values, alternative regulatory
tactics and strategies, and benefit/cost estimates for these alternative strategies. Regu latory
strategies are based on sound silvicultural practices and ecolo~ of tbe pest-host system and
consist of a combination of tactics such as timber stand improvement plus selected use of
pesticides. A basic principle in the choice of strategy is that it be ecologically compatible or
acceptable."
In addition. the Forest Service Manual (1983, 3405 Definitions) defines (PM as: "A systematic decision· making process and the resultant manageme I action. which derive from
consideration of pest-host systems and evaluation of alternatives for managing pest population. at levels consistent with resource manaKement objectives."

Introduction
This app~ndix defines iotesrat~ pet management (IPM ) and discu...". its importance to
nlUXfY pest man ement. It i. an expaosil:)1) of tbe discussion of IPM in Cbapter 2.
In 19&'2. tbe Foret Service adopt~ a r~lation, 36 CFR 219.27, that states: "A ll manI p~ription. shall. consistent witb tbe relative resource values in vo l~ , prevent or
~ ce -x... , Ion~- I linK haurds and damage from pest nr~anisms, util iz in~ principles of
intqrated pesl management. Under tbis approacb, all aspects of a pest-host system shou ld
be wft&be<I 10 del"nnine situ lion-specific prescriplions includin~, as appropriate. nalural
COftlrol•• b~tln, . u"" of ~islant species, maintenaoce of diversity. removal of dama~~
lnft. and j diciouo use of pesticides. Tbe basic principle in Ihe choice of st rate~ is Ihat , in
lbe 100 term. II should be ecolo«ially acceplable and compati ble with tbe forest ecosystem
and tbe multipJ.. use objeclives of the ( Foreol) pi n."
Tll rqulallOft di"",l. Ih .. Foresl Service to use inlesrat~ pest mana~ement when deal in~
.nIh pes 00 ' lional For"1 land.. II i. direcl~ primarily al the mana~emeol of foresl
i n~ ,efor"1 lIon nd KrDwlb of I r~ in tbe foresl . "doe 001 specifically address
nu",.~""'~1 10 (0, ... 1 nurseries. althoush mosl o( the re~ulat lon i. as pertinent to
n «"",,,nf
0 (oresl pesl maoagement .

Another definition is presented in a Forest Service document (Tbe Path From Here: Integrated Forest Protection (or the Future, USDA Forest Service, Southwestern Region 1986)
which is applicable to both agriculture and forestry : "Integrated pest management is the
maintenance of destructive agent. at tolerable levels by t he planned u.e o( a variety of preventive. suppressive or regulatory tactics and strategies that are economically eflicient and
socially acceptable. It is implicit that the actions taken are fully integrated into tbe lotal
resource management process. in both planning and operation. Pest management therefore.
must be geared to the life span of the tree crop as a minimum aod to a larger time span
where the resource planning horizon so requires"(Waters 1974 as cited in Brown and others
1986).
For this EIS. several definitions , including tbe one by Waters ( 1974), were synthesized to
yield" definition o( IPM that i. respo n. ive to t he pest management needs in forest nurseries:
"(ntegr&ted nursery pest management i. the maintenance of seed ling pe.ts at tolerable levels
by Ihe planned li se o( a variety of preventi ve. suppressive or re«ulatory met bods (includin«
no action) that arc con. istent with nursery management goal •. It i. implicit that the action.
taken are the end· resu lt of a decision-making proce.. where peot populations and Iheir impact
on host. are con .ider~ and cont rol met hod. are "nalyzed (or tbeir effectiveness as well as
their impacts on (·conomics. human he"ltb . l\Rd the environment."

pesl man «tTT1<'nl h been defin~ many ways. The concept of IPM was oriKinally
In agticultllre 10 <kal wilh in~1 pesl. 00 crop planls. The followin« definilion
'" f'Ii
n <kn Bosch ( I 7) reflects Ihis emphasis: ' Inlesral~ pesl mana«ement
fIPM ) u ec~ully ~" t conlrol sl rale~ t haI relie:; heavily on nalural mortality
r..tk>n 11K!>
nat ror I enemies and weal her and seek. oul cootrol lac tics Ihal disrupt Ihese
r..t1Gn as II ... .., p<lMlble. IPM u..,. p... lic:ides. but only after syslemalic monitori o~ of
ped populA IOn- nd n lural coolrol faclon indicates a need . Ideally, an i ntesrat~ pest
p,"'!,am coo iden all vailable pest control aclions, includin~ no action, and

ChemiCAl and cultur,,1 methods are currently used to control pests at tbe Lucky Peak Nur ry.
When th(' nllr<ery manager decides to control a pest problem. one or a combination of tbese
two melhud. IS used . An important element in pest control is the decision. making process:
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Decision-Making
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bow tbe manager decides if a pest need. to be controlled, when to treat it , and with what
method(.).

seedling production and on nursery resources (soils. water, wildlife, etc.). It does not give
.peeifie detail. for managing each pest at tbe nursery.

Undocumented
Decision-Making Process
Currently, treatment deci.ion. are based on training, experience, and otber factors .ucb as
the season and clilTlAtic conditions, as well as data from previous research or field trials 00
the pest population level. Often , data on pest population. are . parse or based on casual,
sporadic observation. of tbe pest in tbe field . Previous population level. of the pest , climate
or other factors as..ociated witb outbreaks of the pest, and the amount of damage associated
witb certain population level. may not be well documented or t racked.
Witb undocumented decision· making, tbere may not be any overall written plan. fOi' man·
agement of each pest and tbere is no framework or process for analyzing impact. of each
treatment on important nursery issues (.ueb as worker health , cost efficiency, water qual·
ity. or seedling quality ) or for documenting tbe reason. for se.lection of one treatment ove.r
anotber. While undocumented decision- making may frequen tly result in sound decision.,
it may aI.!O result in decisions for which little or no documentation exi.ts for tbe decision
rationale and tr"'atment effectivenes• .

Documented
Decision-Making
Aootber traleKY av ilable to manag"''' i. a chronicled deci.ion· making process. Under
tbis procelS. managers would continue to make pest management decisions, but t hey would
make their deci ion. within a more trackable framework . D",cisions would be based on
doc: mented pest st"tus (i ocludin!! historical occu"",nc"" pest life cycles, res",arch findin!! • .
dau from fi",ld moniloring if appl icable, climatic and oth",r factors contri buting to pest
tb....... etc. ) and th .. analysi. of trealment options and thei r impact on nursery !!oals.
This documented d""isiOT>-mak ing proCelS provides an instructive record of actions taken , as
"",II
III<! r lional.. for lakin!! Ih""", action •.

The IPM Program
......, ..., nplanatlOn' for III", diff""enl sleps outlined in

Fi~re

I:

Environm ntaJ Impad Statement:
for tfl,
dd&olo!d

L",

This i. Ihe overall pesl mana!!ement
gives broad ~id",lines for managing pests and prov ides
Informalion on pes'" and conl.ol metbod. and Ib", impacl of each on

I Peak

",",k~"' lnd

u~y. [t
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IPM Plans:

FipnF-1

The mUowilll dIart graphically displays the steps
Un'OM:d in c:anying out an IPM progJlIm in forest nurseries:

Nursery Goals
Produce Needed
Seedling Quantity

Protect
Human Health

Protect
Environment

CostEfficiency

The nursery staff will develop an IPM plan for each pest that occurs at
the nursery. This plan spells out what is known about the pest, where it occurs in the
nursery, factors influencing its development and spread at the nursery, and control methods
that are effective at the nursery. It also describes methods used to monitor for the pest and
the treatment methods to be used. If monitoring methods are not effective or not develo~ d
for a particular pest, procedures are described for determining when treatments need to be
im!llemented . The plan shou ld be reviewed each year and revised , if necessary.

• Compile Information Proftle for each Pest
• De ..cribe Pe .. t Biology and P" .. t Impact: A complete description of the pest

Develop Annual IPM Plan for each pest, including:
-Compile inm profile mr each pest
(i.e. biology, Ii~ cycle, control trial results, etc.)
-Identify and analyze available control options

-select method that best addresses nursery goals
-Document decision and rationale

life cycle, habitat, host species, and pest threshold levels (if known) for seedlings should
be prepared. This information should be based on a thorough literature review, and
should be developed by trained pest management specialists.

• Lid Treatment Altematill"" (Including No Action): Available treatments,
including biological, cultural , and chemical, should be lis, ed for the pest. "No ac.
tion " should be included as one possible treatment . Treatments should be identified
as preventative (cultural prevention activities or early chemical treatments) or direct
control.

• Compare Li.. ted Treatment Altematille.. : Treatments, either singly or in combination. should be compared with one another as to their effectiveness, health hazard.
environmental hazard, and cost.

•
•

Monitoring-based Treatments(s)

Monitor
Pest aodlor Damage

Action Threshold
Exceeded?

• Annual Deci.. ion and Deci.. ion Rational,,: The treat ment program for the
pest shou ld b.. briefty described and reasons given for select ing various t reat ments.
This decision should be reviewed and , if needed , rev ised each year prio r to t he growing
season .

• Pc .. ticide In/ormation: Product labeis and Material Safety Data heets (MSDS's)
for pesticides which are listed as possi ble t reatments should be incl uded or location ref.
erenced . imi larly, information for t he effect of each of t hes pesticides on households
and the environment should be included or locat ion referenced .

• Mon itoring Plan and Monitoring Data Sheet.. : A brief des ription of how
hl' " ..<t or its damage will be monitored so t hat its impact can be ass s ed or t reatm,,"I, ra n be timed more ccurately shou ld be included. uch items
frequency of
'l ,,,",'ori ng, where to look for pest or damage on plant, wh ich crops and age of crop
, hollid be monitored. can be included in monitori ng plan .
ppudix
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T he v~rio"s r~~lrn~nt mplh ·
• hould h .. r"'min..d . Th~".. melho<!.
thr IP:'>l plan for rarh p""t . T hey U~
I~ry ~I~ .urh as ('ost . ~f"f"'fIling quality. proci ll('tion. human
c< ....,11 as for heir r ff""ti'... n.,.. in . u ppr...sing or p rrv.. nting
.. eriou~nE"S of th~ pt"Sl problem . ", het ht' r or no t h(' ('nviron ,on build- up. and Ihe phy.iologinl condi tion of ",fillings i,
11 on.. rn.-thod <hould a.l.o he ronsidr r..d.

· abl Control Methods:

~t".... to "'m<' d~ .
l~hI.. ronlroil"r
In

,<'

Best Addresses Nursery Goals: Th~ h"" rnrl hod i.
I the viAbl .. option •. in,luding no ~rl ion . What i. h,'St will
-;..n..ra l 1"""",1 Service nu"",ry g~ ls ~rr d isplayrd al t he lOp

this can be used in subsequent yea .. as the "action threshold" . the level o( pest population
At which action (treatment) occu rs to avoid unacceptable damage to the crop.
Monitoring the crop (or damage and monitoring the population of the pest will allow
t he nur..,ry to determine i( the action threshold has been reached . It will also provide
information about where the pest is located , what crops it is damaging, how much damage
is occurring, and , hat the pest population is doing (increasing or decreasing). For pests
which mtlst be t reated preve ntAtively, monitoring will not be u..,(ul (or determining when to
treat ; it may, however, be u..,ful for determining if preventative treatment. actuaily reduced
pest po pulations of damage on the crop.
The ~ling crop, ~s , seedbed, or surrounding environment is treated to control or prevent pest damage using the ..,lected treat ment method(.).

Implement Treatment:

Evaluate Treatment Effectiveness:

: The deci.ion . howing what t reatme nl was . clcctrd. and
th ..... deci.ions can be ke pt in a ""riety of way •. frorn brief
, ";I..d d""" riptions in a compu ter file .

'nt:

So <'I i""",. thr", hold level. do not exi, t for particu lar
'nls a re not rnM .. before the pe>t d~m~ges Ihe crop. unac·
lative I ..."t"",nt. include: I ) CulturAl ac ivities t hat ma ke
for p"" .. and 2) earl y rea t me nt wit h che mical •. appl ied
.1.... 1. Ih.. ~Ii n g from Ihe pe>t or kill. t he pest directly.
'Ich
mulching s.....tbeds to prevent gray mold . often are
... la:'lishment of Ih .. ~ Iing crop Th .. decision 10 carry
oily,. ba....-d on hi.torical occu rrence of t h.. pest damage at
Ion to trf"al It. crop prior to he a pp~aran('f.·
da mage. a
1O<?d. Including wrather condition•. ",i l moi.lu r.. . ~ I i ng
....-dhnp. or pr..... nc .. of I>..ncficia l ins"" t. in s....dbed •.
•f the p"'1

or

old
t

nalysi for Control Treatments

Situ tion:

For '!Orne p... I•. parlicu lArly insect •. cont rol
to A rer aln population I.. vel of t he pC!t . 0 her p... I•.
" rletH nd t.mlnll of ronl rol re"tment. mu.t b.. bas..d
.....-tl ln.; .;e. or phy.,olo,:Iral 01 tu. of ~ ;n/l"
.,j

Selected methods . hould he evaluated (or
their effectiveness. Effectiveness will be defined in terms of the nursery goal., i.e., whether or
not human health was protected , whether or not an adequate numbe.r of acceptable ~lings
were produced , etc. If the selected control method is a pe>ticide application, effectiveness
in protecting human health or the environment can be evaluated by monitoring exposure o(
workers b~(ore and after treatment or by monitoring pesticide levels in the water before and
after treatment.
At the same time, t he effec tiveness in reducing pest population. or damage can be
evaluated by continuing to monitor pest population. or damage after the t reatment was
applied and comparing treated seedlings to untreated ~Iiog. . Utilization o( cbeck or
cont rol plots will be helpful, especially when using treatment methods which are new (or the
nur..,ry or for a particular ~I ing species or st ock type. Evaluation may not be neces..ry
every time a treatment is made. but evaluations at critiCAl ti mes or when usi ng a new method
or on an annual schedule are important. If the selected treatment method i. not eff.dive in
terms o( nursery g~ls , then the use of the method will be examined and modified or other
viable treatment method. will be considered and tried the next time t reatment. are needed .

Revise or Amend:

Pest (PM Plans . hould be rev ised or amended according to information gained from use of various method. and their effectiveness. If no effective methods
exist, r"""arch will be directed toward. the development of ne w treatment method., especially for pests for which there are no adequate control measures or whe re only chemical
control methods a re available or effective. Basic research as well as application o( techniques
developed for ot he r crops a re needed . (See Appendix G for di.cu .. ion o( research need • . )

•• P'" • for whICh we rAn monitor populAtion lev~ I •. action

'" ... ry m"n~N The actIon thr ... hold i. Ih .. num b.. r o(
h..1 I' Allow bl .. I>..(or.. cllon (tr.. tm.. n ) i. .ken. Th~
l IOn thr ... hold o( en rAn only b.. lien ... led over one or
''' . .. hrre P'" popul .. ,on' re trarked Alld .pecifir I~vel.
n Rr P'" populAt,on l~v~lo Onr .. thi. population / dAmage
.... r~p .1>1.. d m~ r n I>.. t by h.. nurse ry mAnager and
,plP'rtdu

r
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Sample form for monitoring lygus bugs in the San Joaquin Valley

Lypa ' " MOftitartaa
San J«*IIlift Valley
Third Th'OUgh Sixth Wefts Of SqullrI"8 Only

OA . F
f'SM 3405 Definition •.

SIq 1: count square 0",,", _h Wftk

Brown. Dave; Samuel H. Hitt; William H. Moi r, eds.
I
. Tb., Patb From Here: Intevated Forest Protection for the Future: Report by
tbe lotevated Pest MillIagement Worki n~ Group; January 1986; U.S. Department of
A~cultun, Forest Service, Southwestern R~oo . U.S. Government P riotin~ Office:
I

In NCh field qudrant. count IU oquares In I ~nch oection of row chewn It rlndom.

SQUARES

QUADRANT
1
2

~67&.098/20.07 .

3
4
total:

Divide the square total by 100. then muldply by 3:

100
'The nu mber in tM box is tM treatmenl threhold for lhis week.

Ie."

S~p Z: Take II
one .weep SImple In 9Ch quadnonl. One SImple Is 50 sweeps acrooo
one row with a 1~lnch net. Count IlIlygu. bugs,lncludl"8 nymphs. In NCh SImple.

LYGUSBUGS

SAMPLE NO.
1

-

2
3

-

4

5
6
7
8
9

10
total:

Divide the tota l by 1M number of.weep SImples 10 And the awrap bup per 5O.Wft!""
(tota l)
(samples)

Treat when the Iwrage 0Cftd. the '-tmmt threhold on _
2 or 3 day. apart.
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Appendix G
N ursery Pest Management
Research Recommendations

Nursery Pest Management
Research Recommendations
The following is a list of integrated nursery pest management research needs that have been
identified for the Lucky Peak Nursery in Idaho.

General Research Needs
A) Develop accurate and economically feasible sampling techn iques for monitoring
significant pests.
B) Develop usable models to determine the relut ionshi p between pest population levels
and seedling damage.
C) Develop user fri endly computer programs to assist in the documented pest management decision-making process.
D) Develop an elect ronic record keeping system for recording and tracking pest mon °
itoring results. pertinent weather data. and pest management decisions.
E) Survey. identify. and evaluate the impact of beneficial organisms and biological
control agents present in the nursery environment . For example:
•
•
•
•

mycorrhizal fungi .
antago nistic and compet itive fungi
parasiti c an d predacious insects .
parasit ic. predacious. and antagonistic nematodes.

F) Identi fy lI ur. PrY practi ces whi ch promote survival. development . and growth of
bell .. fi cial or!l;Allis11ls.
G) Im prov!' chrmi cal application methods so that only the tMget p st is t reated and
chemical damage to seed lings and benefi cial organisms is minimized .
Appendi x G . I
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H) Identify and field test potent ially effective chemical pest icides , with minimal human, -Idl ife. seedling. and environmental hazards.

Specific Research Needs

Repon 4 FEfS
o soil additive,
o water, fertilizer, and pesticide additives,
o mulch amendments.

E) Identify and field test potential , effective cultural and prevent ive techniques for
control of soilborne pests.
o cover crop manipulation,

Seedling Quality

o modification of seedbed moisture and temperature (irrigation alterations).
o

A ) Identify soil inhabiting organisms, both beneficial and detrimental , that are present
on or ;n seedling roots which affect lateral and feeder root development , seedling quality. and subsequent t ree field survival and growth .

0 ) Identify the impact of these root pathogens on seedling quality in the nursery and
subsequent survival and growth after outplanti ng.

C) Develop better methods for isolat ing, quantifying and evaluating populations of
root pat hogens and beneficial organisms in the nursery soil.
D) Identify cult ural , biological and chemical methods to reduce root pathogen impacts
and increase benefi ts frnm beneficial organisms.

modification of fertilization regime,

o modification of seed sowi ng dates.

Soilborne Pests
A) Further identify organisms causing root diseases (dampi rg-off, root necrosis, root
rot) .
0) Determine roles and interactions of t hese pests with a variety of disease complexes.

C) Identi fy regenerative sou rce{s) for the root diseases.
D) Determine locus, mode and degree of damage for the root disease organisms.

~:'Fatives to Present

gation Procedures

A) Identify and evaluate pests which increase to action th reshold levels when the soil is
not fumigated . Determine the life cycle. manner of in fection. and s verity of infection
for each .
0 ) Identify and field test .. Ite rnative chemical cont rol agents for use agai nst soilborne
pet..
C) Id .. nt ify and field test biological cont rol as ents for use asainst soilborne pests.
•
•
•
•
•

nla"onistic ndlor compelilive bacteri .. or funSi,
anlAIt0nistic ndlor predacious nematodes.
pr ..dacl'Ous insects .
mycorrhizal funSi.
wf'f'd diseases.

OJ o,., .. lop effective Ilnd pr

E) Determine envi ron mental condit ions necessary or conducive to pest establishment .
development, and s!,read to adjacent seedlings.
F) Determine relationship between pest populations in soi l or on seed and subsequent
disease incidence a nd crop damage.

Ectomycorrhizal Fungi
A) Field test prom ising alternati ve ectomycorrhi zal fungus species and inoculum types
for operational nursery applications.
B) Ident ify and qu an t ify ectom corrbi zal fun gi along with associ ated soi l facto .. and
envi ronmental co nd it ions at the nursery.

Weeds and Grasses

tical biological cnn t ro l agent deli very system(s) .

A) De l·rmi,,..li fe cycle of . pecific tarset weeds and grasses to ut il ize optimum t re!\lment typf'S and techniques.

• ..-..d coating.
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B) Develop a complete intevated weed and grass management program to maximize
of available cultural , biolo~cal , and chemical procedures.

U!Ie
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H

C) Determine effects of various nursery cultural practices; ie., cover crops. mulches.
etc., on subsequent weed populations at tbe nursery.

Appendix H
HuqJ.an Health and
EnVIronmental Quality
Tbe following is a list of areas recognized and identified as needing (further) research (not
necessari ly by tbe forest Service).
A) Determine the male and female reproductive bealth risks for all pesticides used at
tbe nu.nery.
B) Determine wbat synergistic effects, if any, exist for secret and revealed ingredients
in pesticides used at the nursery.
C) Determine suscept ibility of children to all the pesticides u ed at the nursery.

0 ) f ill any data gaps identified in risk assessment (Cbapter IV, Appendix E) for
specific pesticides.
E) Identify the inert invedients used in each pesticide.

f ) Determine the acute toxici ty of full strength formulations of each pesticide.
G) Identiry t he acute or chronic effects on tbe health of fish and wildlire from exposure
to nu,"",y pest icides.
H) Dett'rmine the env ironmental ! breakdown) fate of the nursery pesticides in the air .
snil. ~et .. tivt' commun ities, and water.

I) De ('fmint' genet ic im p cis of pesticides on tree species grown at Lucky Peak Nurs·
ery.

J) o.,tt'rmin .. genetic impacts of pesticides on t he various nursery pests (fungi . insects,
nematod..... weed3). Iterat ions in pest resistance/ susceptibility to various pesticides
.,..." tOfllf'.
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Wildlife

IIIOLOC ICAL ASSESSHENT
o f t.he f ores t -v i de Predator Control Program
fo r Sa ld Eag l e . and Htn . Quail
Bo ise Nati onal forest

1.

There are no federally listed plant species on the Forest.
Regional Forester' 5 sensitive plant species include:

In troduction

Th i s BiologIca l Eva l uation for threate ned . endangered and sensitive spec ies
addresses the an in t e grated nurse ry pes t mana ge ment progratl involving all
. . chods t o c ont ro l unwa n t ed we e d s . i nsects . dis eases . and aniOlals in the
nur s e ry .

Lucky Peak Nu r s e ry i s adll in istered by the 80ise National forest and is located
15 . i1 e s ••.st of 8o i se . Idaho . The nursery va s established in 1950 with onl y 5
acres be i ng l evel ed ans sown . Today , on 61 a c res of fields, the nursery
produces 7 -10 . UU on seedlings each year .

V.geta t l on ad jac en t to the Lucky Peak Nursery consists of sagebrush/bltterbrush
slopes with lit t l e understory production . Adjacent ar •• s provlde habitat for
vin t e r i ng dee r . chucke r . nUlltefOUS raptors and non - game species . The 80ise
Mational Forest provi de s habitat for three federally listed threatened and
.~n&e r . d species .
These spe cie s are listed below :
l.
2.
1.

Gray ole
lIald Eagle
Peresr t ne falcon

Canis l " pls
Ha l iaeetus leucocephalus
Fa lco pere&rinus

Endangered
Endangered
EndAngered

In addition . the forest provi des habitat for 17 species on the Regional
sensitive s pecies list . These spe c i es are listed below :

For~st.r·s

1
2.
)

.

~.

6
1
&

9
10
11

12
1)

1
I~

16
11

Spotted Sat
Townsend's lUg-eared Sat
Idaho Cround Squi rr el
Boreal Owl
n .... l ted Ow 1
Great Gray Owl
Kountain Quail
Tre. - toed \loodpecke r
\/hite . head d ~oodpecker
Spotted frog
Chlnook S IlIOn
ull Trou
fisher
lynx
Wolv.rinfl
S ulhe.d rou
~@S ~lopfl ('urt hroat

Eude lla lIacu latUII
Plecotus townsendi i
Spe lloph i l u s brunneus
Ae goll u s funereus
Otus f lantnteo Ius
Stri x ne bulosa
Oero tv pie t us
Plc o l d .. trldactylus
Plc old . . a lbol ~
Rana p reti os a
Oncorhynchus t sch a wyts cha
Salvelinus c onfluen tus
Kartes pe nn.ntl
fell. lynx
Gulo gu lo
Onco r hync hus lIyk l ..
Oncorhynchu s cla rk l l e wls l

1.
2.
3.
4.
5.
6.
7.
8.

9.

Aase's onion
Tolmei ' s on i on
Tall swamp onion
Pinwood cryptantha
Idaho douglas la
Giant helleborne
Pussllng h allmolbus
Idaho goldenweed
Stipa virdiula

Plants on the

Alliull aaseae
Alllum tollllel var perslmlle
Alllull validUJII
Cryptantha sillUlans
Douglas!a idahoensis
Epipactls glgantea
Halilloloboa perplex. var . lemhiensis
Haplopappus aberrans
Stlpa vlrdiula

Only 61 acres are planned for treatment and will be affected activities
associated with the proposed alternative . As a result , only a sllall portion of
the species listed above are affecte d by the activities proposed.
Peregrine
falcone and wolf habitat are not found in or adjacent to the project area .
Wintering bald eagles do occur within the area and uinter habitat habitat is
found along the Boise River and Lucky Peak Reservoir . No bald eagle nesting
habitat or foraging habltat assoelated with nestlng is found withln the project
areas . Contamination of the food source front pesticide drift into the water is
the primarly concern associated with this proposal . This can occur during high
terapratures and humidity and windy conditions.
Of the sensitive wildlife s pecies , only the mountain quail potentially occurs
within the vl c inity of th e project area . Heblcide spray drlftylng lnto
riparian habit a t s a nd killing the forb and grass species is the primary concern
a ssoci at e d with t hi s propo s al .
None of t he se nsitive pl a nt s peci es occur on or ilD~ediately adjacent to the
Lucky Pl' ,k Nu rse r y .
A tr ee nurs e r y i s a n intensive agricultural operation . Its goal is to grow
l a rge numb e r s of q ua lit y seedlings c ost - effectively.
Plants and animal s that
interfere with that go a l are c ons ide r e d to be pests . Pests ar e t ypically
d i v i ded into four categor ies : insects , dis e ases . ",eed s , and an i lla l s .
Th ree categories of pest co nt r ol method s are a va il a ble to th e n urse ry ma na ge r :
Biologi ca l Cont r-ol : Th e deli bera t e use of natural e nemi es t o c on tro l pests .
Met h ods i nc lud e pre dat ory insects suc h as la dyb ugs , a nd
chi nese weeder gee s e .
Chemical cont rol :

Th e use o f a c he mical to c ontrol pests . Met hod s
include fumig n ts t o control s oil · bo r ne di seases .
fu ngicides to c on t rol dl seas.s ca u s . d by f ung l .
insecticides to co n tr o l Insec t s . and herb icides to
control vegetAtion c ons ide r e d t o be weeds .

Cu ltur nl Co ntro l :

The use of ce r ta in nu rse r y pract i ces ( s.uc h as wee d
control. l"p ro v l ng d ra lnage, a nd add Ins so il
amendments) t o ma ke t h e habitat l es s r vo ra bl . f o r
unWAnted inse c ts . wee ds . d i.eases , And Aniraa l s . or to
prevent. s up p ress. or r emove t he m. Th is cate gory

includes the full range of mannual and mechanical
methods as wel l . Methods i nclude hand w~eding . machine
weeding, and regulating seedling density.
A co.b ination of SOlie of these methods is currently used to control pes t at t he
Lucky Peak Nursery .

high priority for testing or those that have been shown to be hazardous)
requires full assessment of human health risks incorporated into the NEPA
decision -making proces s .
7 . Water quality monitoring for detection of pesticide residues will ba
conducted . Monitoring of a pesticide's application viII be conducted to
determine if mitigation measures are 1) being observed , 2) effective in
maintaining water quality

II .

a~d

.oil productivity , and 3) in compliance with

state water quality standards and pesticide label requirements .

Proposed Ac tion

The Forest Service proposes to implement Alternative C integrated pest
aanasa.e-nt at the lucky Peak Nursery . This involves all methods to control
unwanted veeds. i nsects and di seases and anillals in the nursery .

8 . Pesticide use will be conducted in accordance with direction in Forest
Service Manual 2150 (Pesticide-Use Manage. . nt and Coordination) . This
def ines the authority for Forest Service use of pesticides (the Federal
Insecticide , Fungicide , and Rodenticide Act) . The objectives and

Under this ~lternat ive, biological . chellical. and cultural lIethods would be
p8mit ted . Biological and cultural methods would be preferred and used if they
.xist a nd are economical . Of no effective or econollical non-chemical methods
exist . cheaical pesticides would then be used . Control methods used would
continue to change b.. sed on new research and technology. review of existing

responsibilities of the different administrative levels are documented.
This directive includes the requirement for environmental docuwentation,
safety planning. and training vhen pesticides are used .

. . thads, and publiC need .

used to direct project planning . This establishes procedures to guide
managers i n planning . organizing. conducting , and reporting pesticide use

A.

"itig8tion Measures

9.

Forest Service Handbook 2109 . 11 (Pesticide Project Handbook) will be

projects .

Mitigation measures are activities or decisions designed to prevent,
reduce , or compensate for adverse environellntal illpacts. The lIitigation
. . sures presented here are based on forest Service pol icy , nursery
operation , safety plans. infortlation in the research l ite rature . a nd field
experience of Forest Service nursery ntanagers and employees . The following
• iti,8tion measures will be applied :

10 . Standards and guidelines in Forest Service Handbook 2109 . 12 (Pesticide
Storage , Tra nsportation , Spills, and Disposal Handbook) will be lIet . this

defInes standards for storage facilities . post i ng and handling ,
accountability . and transportation. It covers s pill prevention , planning .
cleanup , and container disposal requireme nts .
11 .

Forest Service Handbook 2109.13 (Pesticide Projec t Personnel Handbook)

1 . No t reatment or deferred treatllent option viII be considered for all
pes t control acti vities .

wi ll be used to define responsibilitie s and personnel needs and training
needed f or pesticide application projects .

2 . tach nursery viII have an environmental IIOnitoring pl a n . The Plan
would include VAte r nd soil quality IROnitoring procedures and standards.
requi r.~n t. for noti fication of adjacent landowners, and record - ke e p i ng
lUid s .

t he basic safety rule s . as ve Il as storage and di s posal safety aspects .
Re f erences and publications to aid in worker safety tr4 ning are also

12 . Project safe ty vill be guided by for .. t Service Hand ot>k 6709 . 11
(Health and Safety Code Handbook , Chapter 9) . This dire ctive establish. .

identifl.d .

All Forest Service us •• of biological control .. t hods will be in
vi h he US DA Agri cu ltural Research Service or under

c~r.tion

Individual.

pproved sta • prollr

liS .

All ppLl cable state nd feder I l .. vs, IncLudln, t h e l abellin,
iM ructions o f he [nviroMent I Protection A,ency , vi ll be strictly
fo11_ed

13 . Each nurs.ry vi 11 provide sui dance a. appropriate in the forll of
Project Safety Plan. , EnvironmMtal Monitor 1nl! Pialls a nd Public Co n tact
Plan. . This i s wh.ro . peclflc req ulro.. on ts for e quip .. ent stand ar ds,
training a nd quality control, and .. fety n.ed. are identlflad for pesticide
use .
14 .

, stlcldu "III b.
conditton~

9

A

pplled within the prescribed e nviron..e ntal

I'd on t he 1 bel.

this includes considerations of relative

IdlCy , vlnd speeds , and air te.p ra ur. , vhen ~et.rminin, t h e tillin, of
Ion in rpla ion to drl Ct reduction .

~911 c .

6

Pestic ide Applicator Lic.n. Lng and Trainin, v111 b. u.ed as a quality

control measure . Training nd t.sti ng of appl !cator s covers l aws and
saCety , prot@ct ion of t he environment. handli ng and di sposal . pesticide
formul tions and application methods . c ... libration of devices , us. of labels
and dat sheets. first aid, symptoms of pesticide expo.u te , a nd other
activiti es .

11.. pes i<ide Cor... I tions that c ontain only i ner t in,radients

t cop>I •• d a. p;"""r lly s fe by EPA , or vhich are of low priori ty for

es in, by [PA

Us

oC 0 h r in rt in,redlen .. (i den tified by EPA as a

15 . Material Safety Data Shoet. will be po.t.d at .tora,o faci l itia. nd
m de av.llab l e to work. .. . Those provide physical a nd c hellical data, fire

4

' cific heal ch hazard infonation , spill or leak
l S for vorker hygiene, a nd special precautions .
e taken to Assure tha t equipment used for transport.
vill not leak pesticide s into water o r soil as
Risk Plan .

United States Department of the Interior
FISH AND WILDLIFE SERVICE
"Boise Field Station
4696 Overland Road, Room 576
Boise, Idaho 83705

Lng pesticides and clea ning equipment shall be
J ill not run into surface waters or resul t in
'n 8S required by Forest Service Handbook 2 109 . 12.
01 within the buffe r strips along pere nn ial stre8.ms
s po t appllcation .
r.onitoring will be continued during tarp lifting .
c tive c l ot h ing

ti on

e agles and I1tn . quail to be affected by this
~ itigation measure s listed above will reduce the
dj acent areas . Th. are A planned for i ntensive
s ) cOilpared to the entire occupied area for both
1 . Monitoring and adjustments in lIanagement
~c tions do not affect these species .
" it is estimated thatno curlftlulative effects on
, sitlve species will result from implementation of

·mentati on of che integrated pest mana gement
as i dentified i n the tiS is not likely to
, of the endangered bald eagle or affe ct the tltn .

Sep tember 9 , 1991

John Erickson, Wildlife 8 i o 10gist
Boise National Forest
1750 Fr ont Street
Soise , Idaho
8 3702
Re : Lucky Peak Nursery (2600)
1· 4·91·92· 1 (6003 . 0450)
u _ 8FO· 91 · 098 1
Dear Hr . Erickson :

The U. S . Fish and Wildlife Service (Service) is writing to you in res ponse to
the biological assessment that was received on August 5 , 1991 requesting
concurrence on the determination of no effect as it relates t o t h reatened and
endangered spe c ies at Lucky Peak Nursery. We concur with your assessment that
the proposed act io n (Alter native C) will have no adverse effect o n threat '! ned
and endangered s pec ies .
[n y our request. yo u also wanted an update on federally listed species that
may be in the a rea .
[n our review of species list request 1· 4 · 91·SP · 55 da ted
November 7 , 1990 for the Luc ky Peak Nursery, we did not find any other
federally listed species that may be in the immediate area .
We find the 18 co nse rvation measu res described in the biological a ssess me n t
that will be implemented during the nursery operation are well designed and
should meet full co mpliance under the Endangered Species Act and Environme nt al
Protect i on Age ncy sta ndards .
Should ne w ~pecies be li sted or the nursery operations be modifi ed.
par t le u lar l y in the use of he rb ic ide/ pest ic ide control measures. we r eques t
th9t you re consult witt'. us on a n informal bas is . Thank you for the opportunity
to comment of this project .

Sincere l y,

~~

Ch arles H. Lobdell
Fio1d Supervisor

~tItIfi1

wtblfflc....

/-flJll

,.."IH,..,

cc : lDFG, Region 3, Boise

lDFG, Hdqtrs, Boise

u.

